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ABSTRACT 
 
SEQUENCE ANALYSIS OF MAIZE YELLOW STRIPE3 
 CANDIDATE GENES  
SEPTEMBER 2014 
DENNIS B. DEPAOLO, B.S., SUNY CORTLAND 
M.Sc., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Samuel P. Hazen 
The work presented here focuses on the molecular mechanism of phytosiderophore 
secretion in graminaceous plants. In maize, yellow stripe3 (ys3) is a mutant that is 
deficient in its ability to secrete iron-chelating compounds of the mugineic acid family 
known as phytosiderophores. Phytosiderophores are specific to grasses and are used for 
the acquisition of iron. Genetic linkage mapping of the ys3 locus lead to a region of 
interest on chromosome 3 defined by marker UMC1773.  The sequence of eleven 
candidate genes (GRMZM2G390345, GRMZM2G390374, GRMZM2G342821, 
GRMZM5G800764, GRMZM2G502560, GRMZM5G849435, GRMZM2G105766, 
GRMZM5G876835, GRMZM2G036976, GRMZM2G502563, miR167g) revealed several 
small deletions and point mutations within the coding regions of four candidate genes 
(GRMZM2G390345, GRMZM2G342821, GRMZM2G105766 and GRMZM2G502560). 
To further investigate these candidate genes, knockout (Mutator) lines were used in an 
effort to recapitulate the ys3 phenotype. I characterized a GRMZM2G390345 mutant and 
determined that the mutation in GRMZM2G390345 did not cause the ys3 phenotype. For 
the three remaining candidate genes, GRMZM2G342821, GRMZM2G105766 and 
GRMZM2G502560 further analysis is needed. The closest homolog of OsTOM1 (an 
effluxer of muginieic acid) GRMZM2G603306 which, lies ~7 Mbp outside the linked 
marker, has also been suggested to be yellow stripe3. Preliminary sequence analysis 
uncovered a 4 bp insertion within the 9th exon of this gene that shifts the reading frame 
and leads to a premature stop codon. Three of the genes analyzed remain plausible 
candidates for yellow stripe3.  
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CHAPTER I 
INTRODUCTION 
 
Importance of iron in plants and humans 
Iron (Fe) is an essential micronutrient throughout all kingdoms including plants, 
animals, bacteria, fungi and archea. Plants require iron for many aspects of life. Iron is 
often a limiting factor to plant growth and is a cofactor in many plant redox reactions 
(Rouhier, 2010). Levels of iron within the plant are tightly regulated. Too much iron can 
lead to oxidative stress, while lack of iron leads to inhibition of photosynthesis. Iron is 
used in the production of chlorophyll, which also demonstrates the importance of iron in 
energy production. On earth today iron is the fourth most abundant element and the 
second most common heavy metal making up ~5% of the weight of the earth’s crust. 
Although abundant in soil, at neutral pH iron is usually bound in iron oxides or other 
ferric forms, which renders the iron insoluble and thus biologically unavailable for plant 
acquisition (Guerinot and Yi, 1994). To deal with the problem of iron availability, plants 
have evolved two distinct methods for obtaining iron from the environment known as 
Strategy I and Strategy II (Marschner et al., 1986).  
In humans, iron-deficiency anemia is the most common and widespread 
nutritional disorder in the world. Around 2 billion individuals are affected by iron 
deficiency anemia world wide, the majority of whom are women and children (Balarajan 
et al., 2011). Around the world, cereals, specifically wheat, rice and corn, make up over 
half of the daily human caloric intake. Humans depend solely on their diet to acquire 
adequate iron, which is needed to make oxygen-carrying proteins such as hemoglobin 
and myoglobin. The human body typically stores iron for when needed, however, low 
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iron levels over a prolonged period of time can lead to iron-deficiency anemia. Because 
grains are the staple crops for many underdeveloped countries, the problem with anemia 
in these countries can be compounded due to the low iron content of these grains. 
Understanding iron acquisition by cereal plants and storage within the grains could 
facilitate bio-fortification as a remedy for iron deficiency anemia (Hirschi, 2009).  
Strategies of iron acquisition   
Iron exists in two oxidation states Fe+3, ferric and Fe+2, ferrous. In the presence of 
oxygen Fe+2 is rapidly oxidized to Fe+3, which is poorly soluble in water and precipitates 
as iron oxides. Ions of the heavy metals (such as Fe, Zn, Mn and Cu) do not freely cross 
the cell membrane and rely on transporters that allow for metal uptake.  Plants have 
evolved two distinct mechanisms to accomplish iron uptake known as Strategy I and 
Strategy II. 
Strategy I iron acquisition 
Strategy I iron acquisition (Figure 1A) involves acidification of the rhizosphere 
and is used by the majority of plants except for grasses. In Strategy I, ATP-dependent H+ 
pumps located on the plasma membrane of root epidermal cells pump protons out into the 
rhizosphere, lowering the pH of the soil and increasing iron solubility. After soil 
acidification, an integral membrane ferric reductase/oxygenase enzyme, FRO2, located 
on the plasma membrane, reduces Fe+3 to the more soluble Fe+2 form. The Fe+2 is then 
transported through the iron-regulated transporter (IRT1) into the roots where it can be 
used by the plant (Vert et al., 2002). 
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Figure 1: Strategies for iron uptake from the soil. (A.) Strategy I. 
Acidification of the rhizospehere solubilizes Fe(III) and provides the 
substrate for the enzyme ferric chelate reductase (FRO2), which in 
turn provides Fe(II) for transport into the cell by IRT1. (B.) Strategy 
II. Phytosiderophores (PS) are produced by the root cells, and are 
released into the rhizosphere by an unknown mechanism. PS bind to 
Fe(III) in the soil, and the resulting Fe(III)-PS complexes are taken up 
into the root cells by the transporter YS1. C. Rice uses the typical 
grass Strategy II mechanism, but can also take up Fe(II) through IRT.

B.
A.
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Strategy II iron acquisition 
In grasses, a unique method of iron acquisition, referred to as Strategy II, has 
evolved (Figure 1B). Strategy II iron acquisition uses secondary metabolites known as 
phytosiderophores that act as iron chelators. Phytosiderophores describe a handful of 
compounds from the mugineic acid family including mugineic acid (MA), 3-
hydroxymugineic acid (HMA), 2'-deoxymugineic acid (DMA), avenic acid, distichonic 
acid, 3-epihydroxymugineic acid (epiHMA) and 3- epihydroxy-2′-deoxymugineic acid 
(epiHDMA). The biosynthetic pathway of phytosiderophores has been well studied. They 
are synthesized from nicotianamine, which is originally derived from the well-
characterized methionine biosynthesis pathway (Ohata et al., 1993, Higuchi et al., 1999, 
Bashir et al., 2006). In Strategy II, grasses secrete phytosiderophores into the rhizosphere 
through a currently unknown process. Once in the rhizosphere the siderophores chelate 
and solubilize Fe+3, which can then be taken back up into the root by the YELLOW 
STRIPE1 (YS1) transporter and used by the plant (Curie et al., 2001). While the iron 
uptake mechanism in grasses has been known for some time, the initial mechanism of 
phytosiderophore secretion by the roots remains the final uncharacterized step toward the 
complete understanding of iron acquisition in grasses.  
Phytosiderophores and maize 
Phytosiderophores were first discovered in the mid-1970s and described as iron 
chelating compounds found in oat and rice root washings (Takagi 1976).  
Phytosiderophore structure and properties were further described physiologically five 
years later (Sugiura et al., 1981). As Strategy I and II became recognized as separate 
categories for iron acquisition, maize, like other graminaceous plants was classified as a 
 Strategy II plant that acquires iro
(Romheld and Marschner, 1986). The single type of phytosiderophore released by maize 
was identified as DMA (Mori and Nishizawa, 1987). 
phytosiderophore secretion between maize and 
phytosiderophore synthesized, amount synthesized, amount secreted and timing of 
secretion (Bernards et al., 2013). 
Iron deficiency response in 
Synthesis and secretion of mugineic acids are dramatically 
deficient conditions. The upsurge of secretion is correlated with increased expression of 
phytosiderophore biosynthetic genes and also increased expression of Fe
phytosiderophore transporters (Kobayashi, et al., 2005). This process is ref
iron deficiency response. In maize there is variation between genotypes relating to the 
iron deficiency response. Genotypes B73 and Mo17
in hydroponic growth with contrasting iron chlorosis phenotypes
were compared by deep RNA
regulated transcripts (FDR
iron growth conditions (Urbany et al., 2013). This study took a
understanding differential iron deficiency associated chlorosis between B73 and Mo17 
and represents a valuable resource for differentially expressed genes upon iron l
and chlorosis. It is proposed that the methionine salvage pathway
among others pathways underlie the contrasting iron deficiency related chlorosis 
phenotypes of the two inbred lines.
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n from the release and uptake of phytosiderophores 
There are differences in
other grass species regarding the
 
maize  
enhanced under Fe
-
 respond differentially to limiting iron 
. These two genotypes 
-Sequencing (Urbany et al., 2013). Over 400 significantly 
< 0.05) within both inbred lines were identified at limiting 
 broad view at 
 and sterol metabolism
  
 
 type of 
-
erred to as the 
imitation 
, 
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Microbial degradation and the lack of a diurnal rhythm in maize 
            Phytosiderophore secretion in most cereals follows a distinct diurnal rhythm with 
a pronounced secretion peak following sunrise (Marschner et al., 1986). This copious 
secretion is thought to aid the plant in overcoming bacterial acquisition of 
phytosiderophores. Bacteria have been isolated from barley roots that can utilize 
phytosiderophores as their only carbon source for growth, and microbial decomposition 
of phytosiderophores is a well-documented phenomenon (Shi et al., 1988; Takagi et al., 
1988; Watanabe and Wada, 1989). Bacterial degradation can lead to severe Fe-deficiency 
chlorosis in nutrient solution cultures (von Wirén et al., 1993). Although disadvantages 
exist for continuous release of phytosiderophores, continuous phytosiderophore release 
from 15-d old maize (Fe-chlorosis tolerant cultivar ‘Alice’) during 14-h of daylight has 
been observed (Yehuda et al., 1996).  More recently, it was determined that DMA is 
released from multiple maize hybrids during both dark and light periods (Bernards et al., 
2000; Ueno et al., 2009). This study also compared mRNA expression of two different 
ferric-phytosiderophore transporters (ZmYS1 in maize and HvYS1 in barley). The 
relative mRNA level of the maize transporter, ZmYS1, did not show a diurnal rhythm. In 
contrast, the relative mRNA level of HvYS1 in barley exhibited a distinct diurnal rhythm, 
reaching a maximum level immediately before the onset of phytosiderophore secretion. 
Phytosiderophore release from maize cultivars tested did not follow a distinct peak in 
secretion, which is in contrast to typical secretion peaks observed in other cereal species. 
Maize is known to be an iron sensitive crop. Release of phytosiderophore did not 
correspond with the severity of Fe deficiency chlorosis when different Fe-efficient and 
Fe-inefficient maize cultivars had been tested (Lytle and Jolley, 1991). 
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Mechanism of phytosiderophore release: exocytosis vs transport 
Studies of barley roots also suggest a correlation between secretory vesicles and 
the release of phytosiderophores. Secretory vesicles are typically membrane bounded 
vesicles derived from the Golgi apparatus and contain material that is to be released from 
the cell. Secretory vesicles laden with ribosomes were detected at the plasma membrane 
facing the rhizosphere suggesting that these specific vesicles bud off of the rough 
endoplasmic reticulum. Vesicles were observed using transmission electron microscopy. 
Swollen vesicles were observed just prior to sunrise and the release of phytosiderophores. 
After phytosiderophore secretion the vesicles were no longer observed (Nishizawa and 
Mori, 1987; Negishi et al., 2002). This implies a possible role for exocytosis in 
phytosiderophore secretion. However these vesicles could be secreting a variety 
compounds and would likely not secrete phytosiderophore alone.   
Alternatively, it has been shown that phytosiderophores are secreted along with 
potassium (K+) in equimolar amounts, suggesting a possible symport mechanism. Anion 
channel blockers were used to restrict the amount of phytosiderophore being secreted 
from barley roots suggesting phytosiderophores are secreted as monovalent anions and 
also an involvement of a possible transport protein in phytosiderophore secretion 
(Sakaguchi et al., 1999). 
 Recently a Major Facilitator Superfamily (MFS) transporter with 
phytosiderophore efflux activity, named Transporter of Mugineic Acid (TOM) has been 
identified. This gene was discovered in rice and barley (Nozoye et al., 2011). TOM1 in     
rice is expressed on a diurnal rhythm that coincides with phytosiderophore  
secretion and is also up-regulated when plants are starved of iron. Over- 
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expression of TOM1 lead to increased tolerance to iron deficiency, while repression of 
TOM1 causes a decrease in the secretion of phytosiderophores (Nozoye et al., 2011). 
Heterologous expression of TOM1 in oocytes revealed that TOM1 is able to efflux 
phytosiderophores but not nicotianamine, the precursor to phytosiderophore synthesis. 
Potentially this transport protein is solely responsible for the efflux of phytosiderophores 
from the roots into the rhizosphere. 
Maize mutant yellow stripe3 
            Yellow stripe3 is a recessive mutation in maize that results in defective 
phytosiderophore secretion. The ys3 plant is able to produce normal levels of 
phytosiderophore, but these are retained within the root system and are not secreted 
(Neumann, 1999). The Walker lab fine mapped ys3 to an interval on chromosome 3 
defined by marker umc1773. Sequencing of the predicted genes within the fine mapped 
interval did not uncover large insertions or deletions. However it did uncover point 
mutations that change conserved amino acid residues as well as a small deletion (Table 
2). Maize ys3 is a natural mutation that was isolated from a field crop in the late 1960’s. 
The genetic background is not known, however upon sequencing ys3, B73 and W22 
genotypes I found ys3 to be more similar to W22 than B73. W22 is not nessiserily the 
genetic background of ys3. The reference genome published online and used for 
comparison was B73. Next, I present the materials and methods used in this study.  
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CHAPTER II 
MATERIALS AND METHODS 
Plant growth conditions  
Growth on soil 
            Zea mays accessions B73, W22, insertional mutants and mutant yellow stripe3 
seeds were sown into a 3:1 (Soilless mix: coarse sand) mixture of potting mix (Fafard 
Canadian Growing Mix 2) pretreated with Gnatrol (Valent Bioscience Corporation, 
Libertyville, IL). All maize was grown in a greenhouse. Greenhouse conditions for soil 
grown plants were 16 hours light, 8 hours dark at 21-23°C.  
Foliar iron application 
            A 2 mg/mL solution of ferric ammonium citrate ((Fisher cat# I72-500, Waltham, 
MA) was sprayed directly onto the aboveground parts of the plants. The exact 
formulation of ferric ammonium citrate cannot be determined, owing to variability of the 
salts formed. Spraying was started when the leaves of the mutant plants began to show 
interveinal chlorosis, and continued every 3 to 4 days throughout the rest of the plant’s 
life cycle. 
Analysis of Z. mays Illumina Mutator lines 
            Maize Mutator lines are available from the Mu-illumina collection (Williams et 
al., 2010).  Maize locus mu-illumina_218271.3 was identified correlating to a Mutator 
insertion within the 3rd exon of GRMZM2G390345. Seeds were ordered from the 
Institute of Molecular Biology (University of Oregon) and 15 seeds were sown along side 
both wildtype W22 and ys3 into a 3:1 (Soilless mix: coarse sand) mixture of potting mix 
(Fafard Canadian Growing Mix 2) pretreated with Gnatrol (Valent Bioscience 
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Corporation, Libertyville, IL). Greenhouse conditions for soil grown plants were 16 hours 
light, 8 hours dark at 21-23°C. 
Analysis of gene expression in Zea mays  
RNA isolation 
            Z. mays tissue up to100 mg was ground using a mixer mill (Retsch, Newtown, 
PA). Chrome Steel Beads 3.2 mm in diameter (454 grams) (BioSpec Products, 
Bartlesville, OK) were placed in a 1.5mL eppendorf tube and frozen with liquid N2. Total 
RNA was isolated using the RNeasy Plant Mini Kit (Qiagen, Valencia, CA), followed by 
DNase I treatment  (Ambion, Austin, Texas). Total RNA concentration was quantified 
using a NanoDrop and confirmation of RNA quality was performed by visualizing on a 
1X TAE gel stained with ethidium bromide. 
First strand cDNA synthesis 
            First strand cDNA was synthesized from 600 ng total RNA using SuperScriptIII 
reverse transcriptase (Invitrogen,Carlsbad, CA) and oligo-dT primers. Reactions without 
reverse transcriptase were also used for each sample in order to detect any genomic DNA 
contamination. Equal amounts of each RT reaction were used as templates for PCR 
amplifications. Integrity of RNA samples and equality of cDNA amounts were examined 
by amplifying ZmGAPDH genes using primers shown in Table 1. PCR reactions were 
performed using Ex- Taq polymerase (Takara, Madison, WI) under the following 
conditions: an initial denaturation step of 94ºC for 2 min, followed by 25 cycles of 94ºC 
for 30 sec, 57ºC for 30 sec, 72ºC for 45 sec, with a final elongation step of 72ºC for 10 
min. In the cases where the PCR products were sequenced, a proofreading DNA 
polymerase Phusion (Thermo Scientific, Rockford, IL) was used in PCR reactions under 
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the following conditions: an initial denaturation step of 98ºC for 2 min, followed by 35 
cycles of 98ºC for 30 sec, an annealing temperature that is 3º higher than the lower Tm 
primer for 30 sec, 72ºC for 1 min, with a final elongation step of 72ºC for 7 min. 
Quantitative RT-PCR 
GRMZM2G390345 and GRMZM2G390374 gene expression was normalized to 
ZmGAPDH. The sequences of these primers are shown in Table 1. The primer efficiency 
of GRMZM2G390345, GRMZM2G390374 and the housekeeping gene were calculated 
empirically by performing serial dilutions of the appropriate cDNA template with each 
primer set and using REST software (Qiagen, Valencia, CA). 
The Brilliant II SYBR Green QPCR Master Mix (Stratagene, La Jolla, CA) was 
used to perform the qRT-PCR reactions. A two-step thermocycler program was used with 
the following conditions: 5 min at 95 °C followed by 40 cycles of 10 sec at 95 °C and 30 
sec at 60 °C. The quality of the reactions was then verified through inspecting the melting 
curves. All the qRT-PCR reactions were performed using three technical replicates. The 
mean of the three technical replicates for each reaction was calculated to determine the 
final threshold cycle (Ct) value for each condition. The comparative ∆Ct method was 
then used to produce a quantitative representation of gene expression by normalizing the 
Ct values of both GRMZM2G390345 and GRMZM2G390374 to ZmGAPDH values. The 
primer efficiencies were accounted for in the calculation of gene expression using the 
geNorm algorithm (Vandesompele, De Preter et al. 2002), and the addition of water 
instead of cDNA was included as the negative control for each condition. 
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Primer  Sequence (5’ – 3’) 
GRMZM2G390345 Forward Reverse 
GGAGGAGACATGGCTGAGGTTATC 
GCCACTTGCAAAGTTTCTGGTCAG 
GRMZM2G390374 Forward Reverse 
CACGTTGTGTTGGTGTTGAACC 
GTCATCCTCTCCTCTCTCTGTTCC 
ZmGAPDH Forward Reverse 
CCTGCTTCTCATGGATGGTT 
TGGTAGCAGGAAGGGAAACA 
 
Table 1. Primer sequences used in quantitative-PCR analysis. 
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Analysis of genomic DNA-sequencing 
Plant genomic DNA extraction  
            A 0.2g sample of Z. mays leaf was ground using a mixer mill (Retsch, Newtown, 
PA) and 3.2mm Chrome Steel Beads (454 grams) (BioSpec Products, Bartlesville, OK) 
in liquid nitrogen in a 1.5mL eppendorf tube. 600 µl of DNA extraction buffer (DEB) 
(100mM NaCl, 50mM Tris-Cl pH 8.0, 25mM EDTA, 1% sodium dodecyl sulfate (SDS) 
and 10mM b-mercaptoethanol (BME) was added. The suspension was mixed by 
vortexing. Samples were placed at 65°C for 10 minutes, then allowed to cool on ice. 
0.25µl of 5M KOAc was added as the tubes were incubated on ice for an additional 30 
minutes. Samples were spun at 17000xg for 10 minutes at 4°C. Supernatants were 
removed and filtered through Miracloth to new 1.5 mL eppendorf tubes containing 600µl 
of isopropanol, inverted to mix. Samples were spun at 17000 xg for 1 minute. 
Supernatants were poured off, and 100µl of 70% ethanol was added to rinse the pellet. 
Samples were dried and the pellet was dissolved in 90µl of  Tris-EDTA buffer T10E5. 
Once completely dissolved 10µl of 3M NaOAc pH 5.2 was added and then mixed 
followed by adding 200µl of 70% ethanol. Samples were spun for 10s at 17000 xg and 
supernatants were poured off, and pellets were rinsed with 70% ethanol and allowed to 
dry at room temperature. Pellets were resuspended in 50µL TE. 
Plant genomic DNA extraction with Qiagen DNeasy Kit 
              1 g of plant shoot tissue was ground using a ceramic mortar and pestle in liquid 
nitrogen. The powdered tissue was transferred to a 15mL falcon tube, and Qiagen 
DNeasy Plant Maxi kit protocol (Qiagen, Valencia, CA) was followed. Total DNA 
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concentration was quantified using a NanoDrop spectrophotometer (Thermo Scientific, 
Rockford, IL), and confirmed on 1X TAE gel stained by ethidium bromide. 
 Direct PCR 
              PCR was run under the following conditions: an initial denaturation step of 95ºC 
for 5 min, followed by 35 cycles of 95ºC for 15 sec, an annealing temperature that is 5º 
higher than the lower Tm primer for 30 sec, 72ºC for 60 sec, with a final elongation step 
of 72ºC for 1 min. 
Gel purification  
              PCR products were analyzed using gel electrophoresis before being purified and 
sent for sequencing. 1% agarose gels were made using 0.6g agarose (BullsEye, St. Lois, 
MO) in 60ml of deionized water. 1.5µL of ethidium bromide 1% solution (Fisher 
BioReagents) was incorporated into the gel to visualize the DNA. 20µL of PCR product 
was combined with 1.0µL 6X loading dye and loaded into the appropriate lane. Gels 
were run for 60 minutes at 100V and 400mA. Once complete the gel was placed on a UV 
lamp to visualize the DNA bands for extraction. The appropriate band was removed from 
the gel and further purified using Zymoclean Gel DNA Recovery Kit (Zymo Research, 
Irvine,CA). Once purified the DNA fragments were ready for sequencing. 
DNA sequencing 
              All purified PCR products were sequenced using GENEWIZ (Cambridge, MA).  
PCR products ranging from 500-1000 bp were purified and submitted for sequencing at a 
concentration of ~2ng/L in a 10µL sequencing reaction. Primers were diluted to 5µM  
and 5µL were used in each reaction. Sequencing reads were tested and given both a QS 
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(Quality Score) and CRL (Contiguous Read Length) score to asses the quality of the 
reads sequenced. 
Sequence alignment  
              All genomic sequencing was carried out by GENEWIZ (Cambridge, MA). 
Reads which passed the quality control were trimmed to remove low quality sequence 
from the terminal ends of each read. Sequencher software (Gene Codes Corporation, 
Arbor, MI) was used for sequence alignment.  Assembly paramenters were adjusted 
accordingly to use the optimal algorithm, including minimum match percentage and 
minimum overlap between reads. Reads were scored by base pair on quality and 
chromatographs were analysed to determine if each mismatch between the sample 
sequence and the reference sequence contained a high quality read.  
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CHAPTER III 
RESULTS 
            I have evaluated and sequenced 11 candidate coding genes out of 47 genes 
(Suppemental Fig. 6) located between GRMZM2G105766 and genetic marker 
UMC1773. Marker UMC1773 has been shown to cosegregate with the ys3 mutation 
(Table 2).  When  selecting candidate genes for analysis I considered positioning relative 
to UMC1773, as well as available gene annotations, giving specific attention to genes 
involved in signaling, vesicle trafficking, exocytosis or transport. I also considered 
expression data. Priority was given to genes that showed high expression in roots where 
phytosiderophore secretion occurs. Of the 11 genes sequenced, four of the candidates 
GRMZM2G390345, GRMZM2G342821, GRMZM2G105766 and GRMZM2G502560, 
were found to contain polymorphisms within the coding regions that may cause the ys3 
phenotype. A fifth candidate, GRMZM2G390374 contains a large (397 bp) deletion 
within the 21st intron that could potentially affect transcript splicing. This gene was also 
investigated further. 
            Of the four candidate genes that contain polymorphisms within their coding 
regions, an insertional mutant from the Mu-illumina collection was available for 
GRMZM2G390345. Analysis of a segregating population with an insertion in 
GRMZM2G390345  revealed that the population was in fact segregating for the insertion, 
as verified through genotyping (Table 5; Figure 5) and qPCR analysis (Figure 4). One 
half of the insertional mutant population showed phenotypes of stunted growth and 
discoloration at the three leaf stage after three weeks of growth. Foliar application of 
ferric ammonium citrate was not able to rescue this phenotype, and within 2 weeks of 
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foliar iron application one half of the insertional mutant population became necrotic and 
died, while all of the ys3 individuals planted along side survived and became iron repleat. 
Of the three remaining candidates with coding region polymorphisms, 
GRMZM2G105766 encodes a calmodulin dependent protein kinase with high root 
expression. Within the coding region of this gene two single nuceotide polymorphisms 
(SNPs) caused nonsynonymous substitutions and a 4 bp deletion (∆TCCG) shifts the 
open reading frame on the messanger RNA (mRNA) (Fig. 9).  GRMZM2G342821 
encodes a protein of unknown function with weak similarity to calmodulin binding 
protein. It is expressed highly in the endosperm, but also shows expression within the 
root tissue. GRMZM2G342821 contains four SNPs within the coding region that lead to 
nonsynonymous substitutions (Fig. 6). GRMZM2G502560 is specific to maize and a 
likely pseudogene which encodes a small protein with no functional annotation. A single 
base pair (∆T) deletion within the coding region disrupts the reading frame. Further 
analysis of these three genes will be needed to determine if they are involved with 
phytosiderophore secretion.  
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Gene 
Identifier 
Annotation Expression Polymorphism 
in exons 
GRMZM2G390345*  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Serine/threonine 
protein kinase 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
High in embryo, 
immature tassel 
and immature 
cob  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Non-synonymous 
substitutions: 
bp44 (CT) 
(SerPhe) 
bp3645 (AG) 
(SerGly) 
Bp3672 
(GA)(AspAsn) 
bp3799 (GT) 
(GlyVal) 
bp 4102 (AG) 
(GluGly) 
Synonymous 
substitutions: 
bp1604 (TC) 
(SerSer) 
bp1779 (CT) 
(AspAsp) 
bp3659 (CT) 
(SerSer) 
Bp3671 (TC) 
(LeuLeu) 
bp3677 (AG) 
(GlnGln) 
bp3875 (CT) 
(GlyGly) 
bp4097 (GC) 
(ProPro) 
Deletions: 
bp3762 to 3792  
27bp deletionGGCC 
(MKKNLSSAPGHD) 
(GHDV) 
GRMZM2G390374 
 
 
 
RAS-like 
GTPase Root 
Hair Defective3 
 
High in anthers 
 
 
 
Synonymous 
substitutions: 
bp104 (C.T) 
(ValVal) 
Table 2: Gene candidates surrounding marker UMC1773 targeted for sequence 
analyisis. All polymorphisms within coding regions (exons) of ys3 compared to the 
B73 reference genome are reported. Base pairs are numbered from the translational 
start site (ATG).   
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GRMZM2G390374 
 
 
 
RAS-like 
GTPase Root 
Hair Defective3  
High in anthers 
 
 
 
bp1122 (AG) 
(LeuLeu) 
bp2305 (AT) 
(AlaAla) 
GRMZM2G342821* 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Protein of 
unknown 
function weak 
similarity to 
calmodulin 
binding protein 
 
 
 
 
 
 
 
 
High in 
endosperm and 
immature tassel 
 
 
 
 
 
 
 
 
 
 
 
Non-synonymous 
substitutions: 
bp35 (GC) 
(LeuPhe) 
bp39 (TC) 
(SerPro) 
bp1152 (GC) 
(LeuPhe) 
bp1304 (CT) 
(ProLeu) 
 
Synonymous 
substitutions: 
bp104 (GA) 
(AlaAla) 
bp1245 (CT) 
(AlaAla) 
bp1506 (CT) 
(ThrThr) 
GRMZM5G800764 No functional 
annotation 
High in 
embroyos 
None 
GRMZM2G502560* No functional 
annotation  
Very low in 
roots. Maize 
specific gene. 
Deletion: 
bp148 (Tdeleted) 
Shifts open reading 
frame 
GRMZM5G849435 TBC1 domain 
(vesicular 
transport) Rab-
GTPase 
No data 
available 
None 
GRMZM2G105766* 
 
 
 
 
 
 
 
 
 
 
 
 
Calmodulin 
dependent 
protein kinase  
High in roots Non-synonymous 
substitutions: 
 bp765 (CG) 
(SerTrp) 
bp1030 (CT) 
(ProLeu) 
in new reading frame 
(ProSer) 
 
Deletion: 
bp861864 
(4bpdeletion) 
Shifts ORF 
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GRMZM5G876835 No functional 
annotation 
Low in bundle 
sheath cells 
Synonymous 
substitution: 
bp724 (AG) 
(LysLys) 
 
GRMZM2G036976 No functional 
annotation 
embryo None 
GRMZM2G502563 No function 
annotation 
No data 
available 
None 
miR167g miRNA 14bp deletion within 
the loop of miR167g 
within ys3. Deletion 
also present in W22. 
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Gene name Primer Sequence (5’ – 3’) 
GRMZM2G390345 
oGRMZM2G390345_73..95   
 oGRMZM2G390345_335..357 
oGRMZM2G390345_490..512 
oGRMZM2G390345_602..624 
oGRMZM2G390345_719..697 
oGRMZM2G390345_2…22 
oGRMZM2G390345_622…645 
oGRMZM2G390345_1101…1078 
oGRMZM2G390345_1250…1227  
oGRMZM2G390345_1109…1132 
oGRMZM2G390345_1897…1874 
oGRMZM2G390345_1747…1760 
oGRMZM2G390345_1854_1879 
oGRMZM2G390345_2000…2023 
oGRMZM2G390345_2277_2252 
oGRMZM2G390345_3035…3012 
oGRMZM2G390345_3271_3296    
oGRMZM2G390345_3479…3457 
oGRMZM2G390345_2420…2442 
oGRMZM2G390345_4028_4003    
oGRMZM2G390345_4407…4428 
oGRMZM2G390345_4428…4407 
oGRMZM2G390345_4714…4691 
oGRMZM2G390345_4158…4181  
oGRMZM2G390345_4869…4846 
oGRMZM2G390345_4277…4300 
GTCTAGAACCAAATGCCGCGAGA 
TCTTGGAGTTGGTGACTCTGCTC 
CCCGCTGTTCGAATATTTTTAGC 
CATTCTTTTCTAGCCCCCTTTGA 
GGGAAATGCAAGAAAGGACAAGT 
CAACCAAAACCCCCACCTTTC 
TGATTTTCAGAAGCGGTTTCAGG 
GCAGAACCAAATGCTCCTTTTCC 
CGTGCGAGCCGTATCTTCTTGAGC 
GTGAGGCACAAGGTCGAGAAGAAG 
GCACCTCCTCAGAGAAATGGTTT 
TGGCTACTGTGAGGGAGGAGACAT 
GTTATCAAAAGAGCCAATGGAAACC 
CTCGTGCAACTTCTCATGGCTCTT 
AATGAATATCACTGGGATTGCTGAA 
GAATATCTCGTGGGCAATGGTGAT 
AAAAACATTTCGCATAACTGGCATA 
AAGCGAGTTTCTTCTTGCCACTCT 
AACAAAGGTGGTAGGGACTCCAA 
ATACTCGTGATGCAACCAAAAAG 
AAGGACAAGTACACGGTGCAGGT 
ACCTGCACCGTGTACTTGTCCT 
CTATGACGCCGTCTCCTTGAAGCT 
CTGTGACAGCAAGAAGAGCATCGC 
CCTTCCTTCCAGCACCTACACCT 
GACAGGATCGCAGAATTCCCTCTA 
 
 
 
 
GRMZM2G390374 
 
 
 
 
 
oGRMZM2G390374_361…335 
oGRMZM2G390374_77…100 
oGRMZM2G390374_187…211 
oGRMZM2G390374_240…264 
oGRMZM2G390374_818…840 
oGRMZM2G390374_1137…1118 
oGRMZM2G390374_1172…1149 
oGRMZM2G390374_1236…1213 
oGRMZM2G390374_1633…1655 
oGRMZM2G390374_768…790 
oGRMZM2G390374_1738…1716 
oGRMZM2G390374_2050…2027 
oGRMZM2G390374_1414…1437 
oGRMZM2G390374_2569…2547 
oGRMZM2G390374_1604…1629 
oGRMZM2G390374_2949…2935 
oGRMZM2G390374_2285_2303 
oGRMZM2G390374_2460…2484 
oGRMZM2G390374_3301…3324 
oGRMZM2G390374_3456…3432 
oGRMZM2G390374_3489…3466 
TCAATGTTTCTTTCATTTCACTTCCA 
GATATATGTCGCGCCTCCGTAAAA 
TGCCGACCGAAAATTGCAAATAAGT 
ATAACCTCAAGTTTCCACATGTA 
GGCACAAGTGTAAAACCAGGAAG 
GAGACGACGGCGTAGGAGAG 
CGAAGCATATACCGCTGCTCTGTG 
GTGATGGATCATGGATTGGTCGTC 
GAGTGGGTTAGCCTTTCGAGTGT 
AGCGGGAAACAACTAGCAAGACC 
ATGGCAGGAACTCTGTCTCTCAA 
GCATGCACACACACATGCAATTAC 
GCAGGACATGGGTTTGAGATAGGA 
CCAGAAGCATTCTAGCATTGCAC 
TGGTAGTTTTGTCCTCTATCGTATCA 
GACCTTTTCACACTTTCCCTCACAT 
ATACCCATCATCACCCCTA 
ACTGATGGAAGAGAGAGAGGAGAG 
TTTGCTCTTGCAATTTCAGACATA 
CATGGCACCACCTGTACACATAAAC 
TGGTTTATTGGCAGCTTGTTCAC 
Table 3: Primers used to sequence genomic DNA of 11 candidate genes. Gene name 
(left), primer name (center) and primer sequence 5’ – 3’ (right). 
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GRMZM2G390374 
 
oGRMZM2G390374_3225…3250 
oGRMZM2G390374_4298…4276 
oGRMZM2G390374_4321…4295 
oGRMZM2G390374_3854…3876 
oGRMZM2G390374_4782…4760 
oGRMZM2G390374_4668…4643 
oGRMZM2G390374_3716…3739 
oGRMZM2G390374_5040…5062 
oGRMZM2G390374_5170…5148 
oGRMZM2G390374_5546…5523 
oGRMZM2G390374_4564…4589 
oGRMZM2G390374_5792…5770 
oGRMZM2G390374_5081…5104 
oGRMZM2G390374_25421…2539 
oGRMZM2G390374_26252.26231 
oGRMZM2G390374_24464.24486 
TTTCTGACACCTCTCTCCCTCTCTGT 
CCTCTTCTATCACCTGCAAGACC 
GAAAACCTGAAGCAGGAACTACTCCT 
TAGCTTTAGCTTGCTGGCTTCCT 
AGGAGGGGTGTTGGCATAATAGA 
ATGGCACCAGGTTTAAGTTGTTCAT 
ATTTGTTCCATTCACTTAAGCAAA 
AGTACACCCGATGGACAGTGTTT 
TAGGTCTTCTGGAGCTCAAACCA 
GCTGCCAAGCGGCAGCTCGTCGTC 
TCGGTTAAGGTAGTTGTACTCAAGTT 
CCCGACATCGCCTACGCCGTCCA 
TCTTCATGACCTCCATGACTCTAG 
GTGGATTTTGTTGATTTCTCGTCA 
TCACACTATCGAGTCAGCGATG 
GTGGCCATTGCTATTCTTGGTTT 
GRMZM2G342821 
oGRMZM2G342821_2290…2269 
oGRMZM2G342821_1691…1712 
oGRMZM2G342821_2027…2050 
oGRMZM2G342821_2257…2278 
oGRMZM2G342821_3081…3058 
oGRMZM2G342821_3220…3199 
oGRMZM2G342821_2738…2759 
oGRMZM2G342821_3059…3082 
oGRMZM2G342821_3829…3808 
oGRMZM2G342821_4019…3996 
oGRMZM2G342821_3672…3695 
oGRMZM2G342821_4052…4026 
oGRMZM2G342821_4660…4637 
oGRMZM2G342821_3967…3992 
oGRMZM2G342821_4081…4104 
oGRMZM2G342821_4818…4795 
oGRMZM2G342821_4428…4451 
GAAGCTCCACCGCCTCTTCTCC 
AACCCTACACCCTCCGTGGTCC 
GACGTGAGAGCAGTTCCAGTTCCA 
ACCGCACGGGAGGGAGAAGAGG 
CGTTCTCCTCTAGACGCCTCTCCA 
GGTGACGGCGAGACCTTCTGGC 
ATTGTGAGGGGACAGCTGGTGC 
GGAGAGGCGTCTAGAGGAGAACGT 
AAAAACCGGCACGCAAAACACG 
CAAGGAGACCATCTTTGCAGTGGC 
CGTACTGGCCCTTGTCTCTTCGTC 
TGGACCATATGTAAGAGACTCAGTG 
TGCACTGGGGTATTTGGTTTCACC 
CCTCCCATTTTCGAGAAATTTGTATT 
GGAATTTTGCAAAGCTCATTGTTT 
CAACAGTGGCCATCTTTGTCAGGG 
GGGATGTTTGGTTCCATGGATTAA 
GRMZM5G800764 
oGRMZM2G800764_62…86 
oGRMZM2G800764_383…406 
oGRMZM2G800764_538…515 
oGRMZM2G800764_853…876 
oGRMZM2G800764_980…956 
oGRMZM2G800764_1421…1400 
TGAAAACAACGATACAAGGCACAA 
ACAGCAGCATCACCACATCAAAAG 
GCACATTTGGCATAGGTTTGGAGG 
GCCTTAAACACCTCAATGCCAGAA 
GCTGACACTGATGTACAAGCATGGT 
ATCCTGATCCCGTGCGTCTTCC 
GRMZM2G502560 
oGRMZM2G502560_3…27 
oGRMZM2G502560_406…429 
oGRMZM2G502560_475…451 
oGRMZM2G502560_595…618 
oGRMZM2G502560_904…879 
oGRMZM2G502560_1054…1031 
GATGTTGTTTCCTCCTTCCTTCTTA 
GAGCCGAAGGTAATCTTGGGTAT 
CTCGACAACTGTTTTGTAGCTTG 
CAACCGAACCAAGAGAGAAGCAAA 
TGACTGTCATATATGGATCGACGAA 
CGTTTGGATCAGACGAGAGGGTA 
 
 
 
 
 
 
 
 
oGRMZM2G849435_19…40 
oGRMZM2G849435_506_531      
oGRMZM2G849435_570…593 
oGRMZM2G849435_592…569 
oGRMZM2G849435_935_910      
oGRMZM2G849435_976_1000     
oGRMZM2G849435_1167…1144 
oGRMZM2G849435_1153…1176 
oGRMZM2G849435_1435_1410    
oGRMZM2G849435_1966…1989 
GAGGAGGATGGGGCCAAGAGGA 
GGGTCCAAATTAGGAACTTCAAGAC 
TTTTTAGCATCCGCGACTCTTCA 
GAAGAGTCGCGGATGCTAAAAAA 
ATTGTGTCTGTTTTTGTGGTCCATT 
ATGCCAAAGGAGGAATTCTACCAA 
ACTTGTCGCTTGACGATTTGCTTA 
TCGTCAAGCGACAAGTTCTTTGGTG 
CTTCTGTAGCTCATCGGCTACCTGT 
GCTTGTTTTAAACCCCAGAGCAAA 
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GRMZM5G849435 
 
 
 
 
 
 
 
 
 
 
oGRMZM2G849435_2137…2111 
oGRMZM2G849435_2691_2716    
oGRMZM2G849435_2897…2920 
oGRMZM2G849435_3010…2987 
oGRMZM2G849435_3146_3121    
oGRMZM2G849435_3146_3121    
oGRMZM2G849435_3707_3682    
oGRMZM2G849435_3602_3627    
oGRMZM2G849435_3831…3854 
oGRMZM2G849435_3930…3903 
oGRMZM2G849435_4061…4036 
oGRMZM2G849435_4708…4734 
oGRMZM2G849435_4874…4851 
oGRMZM2G849435_5251…5274 
oGRMZM2G849435_5499_5474    
oGRMZM2G849435_6279…6257 
CAGGTGTGAAGATATGTAAGGGAGC 
AAACAGGAAGAGTGGCTTCTAATCG 
ACCTTTATGTTTGTTCCCACCAGT 
TAACACCCTGCAATGGCATACAAT 
TCACCAAGTTACCTGTCCAAGTGTT 
TTGTAATTCCACGATCTAACCCAAA 
TACAATGTCATTTGCATCACCAAAG 
TGGTGGGGTTGATCTTATAGTGTTG 
CTGTTCTTGCTGGGGTATGTGCTA 
TGAAGCACTAAACATCACATAAATCC 
TTGCTTAGCCAATAGCTGCTTTTTA 
AGATTTTGTTCTTTGGATATGTTGCT 
AACACCCTCAACTCACAAATCCTAGT 
AGCAGACAACACTTCGGGTATGG 
TCAGGGTCATATAGATGATGTGTGG 
CTGCTCCCTGGTGATCCACGTAG 
GRMZM2G105766 
oGRMZM2G105766_56_80        
oGRMZM2G105766_139…164 
oGRMZM2G105766_426_402      
oGRMZM2G105766_607…629 
oGRMZM2G105766_1071_1048    
oGRMZM2G105766_1520…1497 
ACTAGTTAGACGAGCGCCAACCTT 
AAGAGCAAGTGGAGCAACAAGAAGT 
AAGCTCCATGACGAGGTAGATCCT 
AAGGTCTCCGACTTTGGCCTCTC 
GAAATGATGTCGAAGGCGTTCAT 
GCGCATATACACCTCCAAATCGT 
GRMZM5G876835 
oGRMZM2G876835_67…93 
oGRMZM2G876835_143…165 
oGRMZM2G876835_512…534 
oGRMZM2G876835_742…720 
oGRMZM2G876835_855…878 
oGRMZM2G876835_1108…1086 
oGRMZM2G876835_1210…1230 
oGRMZM2G876835_1424…1403 
oGRMZM2G876835_1809…1786 
TCCGGTCAGGTATCTTCTCTAAACTC 
TCCACAACCAATGCGTATGACTC 
TTTTTGCATCGGTGCATGGCTAC 
GAAGGCAGCACTGCATGACTATG 
TGTCACACCAAATGTGACGTAGGA 
CCTCTTGTGATGGCTCTTCAAGC 
AGCGGGGAACCCTTCATTGGT 
AGGAGACGCCATCTCACCACAG 
GCAGTGGTTCCCCCTAAATACTCCC 
GRMZM2G036976 
oGRMZM2G036976_175…198 
oGRMZM2G036976_331…353 
oGRMZM2G036976_744…762 
oGRMZM2G036976_707…726 
oGRMZM2G036976_925…906 
oGRMZM2G036976_1072…1095 
oGRMZM2G036976_1434…1456 
oGRMZM2G036976_1368…1348 
oGRMZM2G036976_1669…1647 
oGRMZM2G036976_1912…1934 
oGRMZM2G036976_2206…2184 
oGRMZM2G036976_2509…2487 
TCTTGCAATGTGGTAGAAGTGAGA 
GGACGATGGACATGGGACTGTAT 
GCGCCATTTAGTCTCCAAA 
CCCTCCCGCTAAATCCTTCC 
GAGCCCTTGGTGGTTGAACG 
GCTGACACTGATGTACAAGCATG 
TGTTTCGCTGATGTGCTGCTTAG 
ATTGTAATCAAATAAAATCGG 
ACAGCAGCATCACCACATCAAAA 
AATTATGGCTGCGTGCCTTCTTT 
AGCCAATTCATATAATGGGTTGG 
GAGGTTGGCCTAGGTGTATGTGC 
GRMZM2G502563 
oGRMZM2G502563_76…98 
oGRMZM2G502563_286…308 
oGRMZM2G502563_652…630 
oGRMZM2G502563_715…737 
oGRMZM2G502563_869…847 
oGRMZM2G502563_917…938 
oGRMZM2G502563_1283…1261 
oGRMZM2G502563_1478…1451 
ACCAACACATGCGTCATCTACCA 
GTGCCGAATGGTTGGGTCTTAAT 
CCATGAATCTTCCAAGGGACCAT 
ATCCTTTATGGCGATTTGGTTGG 
ATGACAACTACTCATGCGCGGT 
AGTGCTGGCCATGCAATCGTGT 
TCCTCCATAATTGACGAGATTGA 
CGATCGTTTTCGTTACCGGCTATCCC 
mIR167g 
oGRMZM2GmiR167g_595…618 
oGRMZM2GmiR167g_1054…1031 
TGCACCACGAGTTGGTGAAG 
CGGCCACCAGCAGATGAAAC 
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Part I: Characterization of GRMZM2G390345 
            One ys3 candidate, GRMZM2G390345, encodes a serine/threonine protein kinase 
that could be involved in signaling phytosiderophore secretion. Sequencing of 
GRMZM2G390345 revealed a 27 bp deletion and 5 point mutations in ys3 that were not 
present in either W22 or B73 inbred lines (Figure 2). The 27 bp genomic deletion is in the 
3’ region of the protein that is not highly conserved (Figure 3). The kinase domain of this 
protein is located between amino acids 34-244, and no mutations were found within this 
domain (Figure 2). Multiple insertional Mutator (Mu) lines have been generated for this 
locus and are available through the maize genetic stock center. 
             Seeds were available from the Mu-illumina collection with an insertion in the 
third exon of GRMZM2G390345 chr3:119643504 –119644141 designated Mu1007255 
(Figure 2). The seeds were collected from a single self-fertilized ear (ear number: S144-
6) and were expected to segregate for the insertion. The position of this Mu-element 
should produce a full knockout of the candidate gene if the plant is homozygous for the 
insertion. To confirm Mu1007255 produced a full knockout I used qPCR to measure 
transcript abundance in plant shoots that were either homozygous for the insertion or 
homozygous wildtype. I also compared these data to expression of GRMZM2G390345 in 
the ys3 background (Figure 4).  If GRMZM2G390345 is responsible for the ys3 
phenotype, a full knockout would result in plants that show an iron deficiency phenotype.   
            All seeds pertaining to Mu1007255 were cultivated in the greenhouse along side 
both W22 and the ys3 mutant 311F. The plants were grown for 3 weeks until they 
reached the three leaf stage before harvesting leaf tissue to genotype each individual from 
the segregating population. The primers used to genotype these plants are listed in Table 
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4. After tissue was collected for genotyping and qPCR, I began foliar feeding with ferric 
ammonium citrate to test if the chlorotic phenotype could be rescued. The ys3 phenotype 
can be corrected through foliar application of ferric iron chelates.   
            After the first two weeks of growth ys3 plants showed definitive signs of iron 
deficiency chlorosis (Figure 5). The Mu population consisting of 14 individuals 
segregated for the insertion (Table 5). However, the expected yellowing phenotype was 
not observed in the segregating insertional mutants, suggesting that a mutation in 
GRMZM2G390345 does not cause a ys3 phenotype.  Therefore, analysis of the Mu line 
(Figure 5) (Table 5) suggests GRMZM2G390345 does not encode for ys3.  
            Due to the possibility that wildtype maize can show a yellowing phenotype when 
grown in greenhouse conditions, genotypic analysis is required to confirm visual 
observations. For example, S144-6 #7 showed a yellowing phenotype which was 
comparable to the ys3 mutant (Fig. 5: panel G). After foliar application of ferric 
ammonium citrate the yellowing phenotype was corrected, indicating that the plant may 
be a defective in iron uptake from its roots. However, genotyping revealed that S144-6 #7 
was heterozygous for the insertion. Because ys3 is known to be a recessive mutation, this 
eliminates the S144-6 #7 phenotype from being associated with the insertion within 
GRMZM2G390345. When analyzing Mutator lines it is important to note that up to 10 
other loci within the genome may also contain the Mu-element, which can result in 
phenotypes that are not directly related to the locus in question.  
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Mu1007255
Mu1007255
 Figure 2: Protein model and Gene model of GRMZM2G390345. (A) Protein model 
showing GRMZM2G390345 kinase domain A.A> 34-244. (B) Gene model of 
GRMZM2G390345 (Kinase) showing the location of the Mu-element (Mu1007255) 
within the 3rd exon of the gene. Polymorphisms between ys3 (Blue) and B73 (Black) are 
depicted within the 1st and 14th exons. A 27bp deletion was also found within the 14th 
exon.  
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Figure 4: qPCR analysis of maize GRMZM2G390345 (Kinase) normalized to 
GAPDH. Shoot expression was measured at the three-leaf stage 21 days past 
germination. Results reflect three biological replicates with a p-value of 0.002. 
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Primer Name Primer Position Sequence (5’-3’) 
GRMZM2G390345-GSP Forward 
Reverse 
ACCGTGCTTCTTCAATCCAG 
ACTCATGCCAGGTCAGTTCA 
EoMU1 Left Boarder Primer GCCTCCATTTCGTCGAATCCC 
EoMU2 Right Boarder Primer GCCTCTATTTCGTCGAATCCG 
 
 
 
 
 
Table 4: Primers used to genotype GRMZM2G390345 insertional mutants 
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Table 5: Genotype and phenotypic data for the GRMZM2G390345 insertional 
mutant population. 14 individuals segregating for mu1007255 with a Chi-squared 
value of 0.092 using a probability of 0.05 and 2 degrees of freedom Phenotypes are 
recorded at three weeks/three leaf stage prior to supplemental foliar iron application 
and again 2 weeks after the application of foliar iron. 
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A B C D
E F G H
I J K L
M N
Figure 5: Maize  GRMZM2G390345 Mu insertion line (Mu1007255). In 
panels A-N  a representative leaf was chosen from W22 (left) and ys3 
(center). A representative leaf from each individual Mu plant was taken 
from a segregating population (right). Panels A-N represent individuals 
1-14 respectively.  
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Part II: Characterization of GRMZM2G342821 
            GRMZM2G342821 encodes a protein of unknown function with weak similarity 
to some calmodulin binding proteins. This protein could potentially sense changes in 
calcium through its interaction with calmodulin that would lead to signaling of PS 
secretion. External Ca2+ ions at the appropriate concentrations and a Ca2+ influx are 
required to elicit exocytosis in Arabidopsis root hairs (Schiefelbein et al., 1992). The 
inability to sense changes in calcium may prevent phytosiderophore secretion if an 
exocytosis mechanism is involved. Sequencing GRMZM2G342821 in ys3 uncovered 
four missense mutations. None of the mutations exist within the calmodulin-binding 
domain located at position 91-109 and 113-130 of the amino acid sequence (Figure 6).  
            Two of the four non-synonymous mutations occur within the N-terminus of the 
protein. The first mutation (bp 35/ GC)) changes a conserved leucine, a hydrophobic 
aliphatic amino acid into a phenylalanine, a hydrophobic aromatic amino acid. The 
second mutation (bp 39/TC) changes an unconserved serine, which is small and polar 
residue to a proline, which is a small non-polar residue (Figure 7).  
            The other two mutations (bp 1152 GC, bp 1304 CT) exist within the Domain 
of Unknown Function (DUF)  (amino acids 245-360; Fig. 6) and create non-synonymous 
substitutions changing amino acid 263 from a leucine to a phenylalanine and amino acid 
315 from a proline to a leucine. However, these substitutions are not within the conserved 
regions of this domain (Figure 8). Due to the positioning of these polymorphisms, it is 
unlikely they will have an effect on protein function. No insertional mutants were 
available for this locus in maize or any other grass species (such as O. sativa or B. 
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distachyon) that show clear synteny of this genomic region, so alternative methods must 
be used to preform further tests on this gene. 
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 Figure 6: Protein model and gene model of GRMZM2G342821. (A) Protein Model showing 
calmodulin (CaM) binding domain A.A. 91-109, 113-130 and DUF4005 domain A.A.245-355. 
(B) Gene model of GRMZM2G342821 (calmodulin binding protein) showing the location of 
polymorphisms between B73 (Black) and ys3 (Blue). Depicted within the 1st and 5th exons. 
A.
B.
DUF4005 superfamily 
CaM   Binding 
1.63kb
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Figure 7: Multiple protein alignment of GRMZM2G342821 (calmodulin 
binding protein).  Conserved leucine at the 12th A.A. position is substituted 
for a phenylalanine and an unconserved serine at the 14th A.A. position is 
substituted for a proline in yellow stripe3. 
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Part III: Characterization of GRMZM2G105766 
 GRMZM2G105766 codes for a a calmodulin dependent protein kinase, which 
could be involved in signaling phytosiderophore secretion by phosphorylating its target 
upon calmodulin sensing of changes in intracellular calcium concentrations. 
GRMZM2G105766 is highly expressed in the roots of maize as well as endosperm as 
shown on the maize eFP browser (Sekhon, et al., 2011).       
            The sequence of GRMZM2G105766 revealed two single nucleotide 
polymorphisms (SNPs) as well as a 4 bp deletion (Figure 9). The first SNP (bp 
765/CG) results in a non-synonymous substitution at amino acid 255 that replaces a 
serine residue with tryptophan. This mutation does not lie within a conserved active site 
or a binding pocket of the kinase domain. The 4 bp deletion ∆TCCG (bp 862-865; amino 
acid 288)  disrupts the reading frame of the unconserved  C-terminus of the protein. The 
protein kinase domain comprises amino acid 22-280 and is not affected by the frame 
shift. The second SNP (bp 1030/CT) results in a non-synonymous substitution that 
changes a proline residue to a leucine, however this SNP is located 3’ to the 4 bp 
insertion where the coding region has already been shifted out of frame. The disrupted 
reading frame takes the native stop codon out of frame and extends the protein by 74 
amino acids into into the 3’ UTR of the native transcript. No insertion lines were 
available for further analysis of this locus. 
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B.
Figure 9: Protein model and gene model of GRMZM2G105766. (A) Protein Model showing the 
kinase domain A.A. 22-280. (B) Gene model of GRMZM2G105766 (1.54kb in length) showing 
the location of polymorphisms between B73 (Black) and ys3 (Blue). Depicted within the single 
exon of this gene. 

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Part IV: Characterization of GRMZM2G502560 
            GRMZM2G502560 codes for a hypothetical protein that is specific to maize. The 
gene is 203 bp in length and has no functional annotation. The hypothetical protein 
produced by this gene is 67 amino acids in length and does not contain any conserved 
domains. Upon sequence analysis a single bp deletion (∆T) was found within the single 
exon of this gene (Figure S4). The deletion shifts the reading frame, which disrupts the 
native stop codon and extends the protein by 46 amino acids into the 3’UTR. Searching 
both gene homology and gene ancestry in Phytozome has resulted in no homology and no 
ancestry. Using Basic Local Alignment Search Tool (BLAST) to compare the protein 
sequence of this gene against the NCBI database, I was only able to retrieve the entered 
maize target. Due to the uncharacterized nature of this gene and its specificity to maize, it 
is probable that this locus contains a pseudogene that would have no affect on 
phytosiderophore secretion.  
Part V: Characterization of GRMZM2G390374  
            GRMZM2G390374 is similar to the RAS-like GTPase Root Hair Defective3 
(RHD3), which is involved in transport between the endoplasmic reticulum (ER) and 
Golgi. This protein may be involved in vesicle trafficking, which could pertain to the ys3 
phenotype if an exocytosis mechanism is involved with PS secretion. Sequencing of 
GRMZM2G390374 did not uncover any mutations within the coding region of this gene, 
although a 397 bp deletion was uncovered inside the 21st intron, which could potentially 
effect transcript splicing (Figure S3). To evaluate whether there was a defect in intron 
splicing due to this deletion, I amplified cDNA using primers specific to this transcript 
that included the intron of interest. If the intron in question were retained, we would 
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expect to see a 1199 bp difference in size of amplified cDNA between W22 and ys3 lines. 
No such size difference was observed (Figure 10), and the amplicon was sequenced for 
verification. Sequencing of the GRMZM2G390374 promoter region (1000 bp upstream) 
revealed many polymorphisms as well as a few small deletions relative to B73 (Figure, 
S3). To further evaluate this gene and determine that there were no promoter mutations 
that were affecting gene expression, I measured GRMZ2G390374 mRNA levels in both 
the W22 and ys3 backgrounds (Figure 11).  Tissue samples were taken at the three-leaf 
stage of development prior to foliar application of iron ammonium citrate. Differences 
observed in gene expression between W22 and ys3 could be due to a variety of reasons 
including iron deficiency, necrosis, general stress response or a possible mutation causing 
over expression. W22 and ys3 do not have the same genetic background, which could 
also offer some explanation into the differences observed in expression. The data shows 
that GRMZM2G390374 was expressed, ruling out any promoter mutations preventing 
expression.  
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Figure 10: Gel electrophoresis of GRMZM2G390374 
cDNA. Gel electrophoresis of cDNA spanning the 21st 
intron of GRMZM2G390374 amplified from both W22 
and ys3 plants. Expected size 509bp. 
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Figure 11: qPCR analysis of maize GRMZM2G390374 (RHD3-like) normalized to 
GAPDH. Shoot expression was measured at the three-leaf stage 21 days past germination. 
Results reflect 3 biological replicates with a p-value of 0.03. 
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CHAPTER IV 
DISCUSSION 
            Four of the candidate genes (GRMZM2G390345, GRMZM2G342821, 
GRMZM2G105766 and GRMZM2G502560) identified in the mapped region contained 
polymorphisms within their coding regions. Of these four genes only one, 
GRMZM2G390345, which codes for a protein kinase, was available as an insertional 
mutant from the Mu-illumina collection. Analysis of this insertional mutant, which 
contains a Mutator element within the third exon of GRMZM2G390345, showed that a 
knockout of GRMZM2G390345 does not recapitulate the ys3 phenotype. Further analysis 
of GRMZM2G390345 is not needed for the purpose of evaluating ys3. 
            Two of the candidate genes (GRMZM2G105766 and GRMZM2G342821) are 
predicted to be involved with intracellular calcium (Ca2+) concentrations through 
calmoduin binding. Calcium exists in a gradient across the plasma membrane. In the 
apoplasm, extracellular calcium is either being locked up in structures such as calcium-
pectate gels where the egg-box model predicts that calcium is used for crosslinking in 
homogalacturonan polysaccharides (Caffall and Mohnen, 2009) or is freely exchangeable 
at the cell wall (Marschner, 2012).  Inside the cell, calcium concentrations can vary 
between different organelles, the majority being stored within the vacuole; concentrations 
inside the cytosol are very low.  Signaling events often involve an influx of calcium 
across the plasma membrane or release of calcium from the vacuole, where the increase 
in cytosolic calcium can initiate or alter cellular processes. Calcium influx is required to 
elicit exocytosis in Arabidopsis root hairs (Schiefelbein et al., 1992) making these two 
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genes particularly interesting candidates if an exocytosis mechanism is involved, as 
opposed to a transport mechanism.               
            It would be interesting to see if calcium channel blockers have an effect on 
phytosiderophore secretion. The calcium channel blocker verapamil was used on the 
roots of rice and buckwheat and was shown to decrease both growth and development in 
a concentration dependent manner (Budagovskaya, et al., 2001). By measuring the 
amount of phytosiderophores secreted both before and after the application of a drug such 
as verapamil, it would be possible to obtain evidence that calcium is involved with 
phytosiderophore secretion. Measuring cytosolic Ca2+ concentrations using fluorescent 
dyes just prior to PS secretion may provide more insight as to whether calcium is indeed 
involved with phytosiderophore release.  
            The fourth gene that contains a polymorphism within its coding region 
(GRMZM2G502560) is specific to maize. No functional annotation is available for this 
gene and the predicted protein has no conserved domains. Searching both gene homology 
and gene ancestry in Phytozome resulted in no homology and no ancestry. Using Basic 
Local Alignment Search Tool (BLAST) to compare the protein sequence of this gene 
against the NCBI database, I was only able to retrieve the entered maize target. It is likely 
that this locus contains a pseudogene. Because this locus is specific to maize and not 
found in any other phytosiderophore secreting species, it is unlikely that this gene is 
involved with the retention of phytosiderophores in the ys3 background. This locus is not 
a high priority for further analysis. 
            The fifth gene of interest GRMZM2G390374 has high similarity to Root Hair 
Defective3 (RHD3), which has been shown to be involved in vesicle transport between 
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the endoplasmic reticulum (ER) and Golgi apparatus. Although no polymorphisms were 
found within the coding region of this gene, a 397 bp deletion was found within the 21st 
intron of the gene. Evaluation by amplification (Primers: 
oGRMZM2G390374_24464…24486 and oGRMZM2G390374_26252… 26231) of the 
cDNA between the ys3 and W22 did not reveal and size differences that would suggest 
retention of an intron during transcript spicing. Maize inbred lines W22 and B73 are 
genetically distinct and contain polymorphisms that are specific to each inbred line. 
Comparing sequences of W22, B73 and ys3 I have observed that ys3 shares more 
similarity to the W22 background within this small region of the genome, however ys3 is 
likely not a mutant within the W22 background. Expression of GRMZM2G390374 was 
much higher in iron-starved ys3 than it was in the iron replete inbred line W22. The cause 
of this increase in expression is ambiguous at best; however, it should be noted that over 
expression can also  have a dramatic effect on plant phenotype.  The data presented here 
suggest that GRMZM2G390374 is an unlikely ys3 candidate.  
            There is a gene of interest that lies ~7 Mbp downstream of marker UMC1773 
which shares homology with a Major Facilitator Superfamily (MFS) transporter with 
phytosiderophore efflux activity, named Transporter of Mugineic Acid (TOM). This gene 
was identified in rice and barley (Nozoye et al., 2011). TOM1 in rice is expressed on a 
diurnal rhythm that coincides with phytosiderophore secretion and is also up-regulated 
when plants are starved of iron. Over expression of TOM1 led to increased tolerance to 
iron deficiency, while repression of TOM1 caused a decrease in the secretion of 
phytosiderophores (Nozoye et al., 2011). Heterologous expression of TOM1 in oocytes 
revealed that TOM1 is able to efflux phytosiderophores, but not nicotianamine, the 
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precursor to phytosiderophore synthesis. These findings imply that TOM1 plays a role in 
phytosiderophore secretion.   
            Recently there has been interest to see if maize yellow stripe3 (ys3) carries a 
causative mutation in its TOM1 homolog GRMZM2G063306 (Nozoye et al., 2013). 
Amplification of GRMZM2G063306 (ZmTOM1) cDNA revealed retained introns in 4 
different mRNA varients (Nozoye et al., 2013). Two of the mRNA variants retain a 
single intron. The third variant retains two introns, and the fourth variant is the predicted 
isoform for wildtype plants. Sequencing of ZmTOM1 should reveal causative mutations 
for these observed unspliced introns. ZmTOM1 has been suggested to be a ys3 candidate 
(Nozoye et al., 2013). This locus is worth evaluating as it is located ~7 Mbp outside of 
our fine mapped region (Chromosome 3: 112,042,104-112,047,482), but in the same map 
BIN (3.04; Fig. 12).  
            Preliminary sequencing of GRMZM2G063306 has uncovered a 4 bp insertion 
(TAAT) in the 9th exon of the gene, which was also present within the cDNA sequence 
(Figure 13).  ZmTOM1 codes for a Major Facilitator Superfamily (MFS) transport 
protein. Due to the 4 bp insertion a premature stop codon is formed 12 codons 
downstream of the insertion site after amino acid 238 truncating the remaining 238 amino 
acids from the C-terminus of the native protein. The insertion disrupts the reading frame 
of the mRNA and changes the protein coding  sequence at amino acid 227, which is 
located inside the MFS domain. The MFS domain is located between amino acids 42-241 
of the native protein sequence. The functionality of the mutated protein could be lost due 
to a partial loss of the MFS domain, though this would have to be tested. To verify if this 
is the mutation that is causative to the ys3 phenotype further analysis is needed. No 
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insertion lines are available for this locus in maize.  
             It has been shown that phytosiderophores are secreted with equimolar amounts of 
potassium. Anion channel blockers restrict the amount of phytosiderophore being 
secreted, which suggests a related cation/anion transport mechanism (Sakaguchi et al., 
1999).  Major Facilitator Superfamily (MFS) transporters are believed to function mainly 
as proton motive force–driven secondary transporters, catalyzing uniport, symport, or 
antiport activities (Pao et al., 1998). An MFS transporter such as TOM1, which has been 
shown to efflux phytosiderophores, could potentially act as a PS-/K+ symporter. A similar 
MFS transporter to TOM1, Zinc Induced Facilitator Like1 (ZIFL1) uses K+ as a 
physiological substrate consistent with ZIFL1.3’s function in the regulation of stomatal 
movements, since potassium fluxes are well-established regulators of guard cell turgor in 
response to endogenous and environmental cues (Ward et al., 2009). Along these lines, 
the nitrate (NO3-)/ nitrite (NO2-) transporter NarU, which is an MFS transporter also 
allows potassium ions as the co-transported cation (Yan et al., 2013). 
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Figure 12: Map of maize chromosome 3. The locations of genomic markers umc1616 and 
umc1773, and GRMZM2G063306 (ZmTOM1) are depicted in red.     
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             Because maize is recalcitrant to genetic transformation, I suggest the use of RNA 
interference (RNAi) to knockdown the syntenic ortholog of this gene in the model system 
B. distachyon. If BdTOM1 is involved in PS secretion a knockdown might recapitulate 
the yellowing phenotype observed in ys3. Genetic complementation of ys3 with a 
functional copy of GRMZM2G063306 followed by measurement of phytosiderophore 
secretion will provide evidence that the mutation found in ZmTOM1 is responsible for the 
retention of phytosiderophores in maize mutant ys3.  
            In summary, there are two genes out of the 11 sequenced within the mapped 
interval that harbor mutations that could possibly be causally related to the ys3 phenotype 
(GRMZM2G105766; GRMZM2G342821). No insertional mutants are available for these 
two loci in maize or any other grass species. Each of these genes may affect intracellular 
calcium concentrations. A third gene located ~7 Mbp outside our previously mapped 
region is also a candidate due to its homology to rice OsTOM1, which has been shown to 
efflux phytosiderophores when expressed in oocytes (Nozoye et al., 2011). The 4 bp 
insertion central to the ZmTOM1 coding region shifts the reading frame of the mRNA and 
potentially renders this protein non-functional.  
            The sequence data presented here narrows the field down to one highly 
likely candidate (GRMZM2G063306), two potential candidates (GRMZM2G105766; 
GRMZM2G342821), and one unlikely candidate (GRMZM2G502560), all of which have 
been shown to have polymorphisms within their coding regions. The most likely 
candidate GRMZM2G063306 is found quite far (~7 Mbp) outside of the previously 
mapped region. This could be due to an error in mapping or the use of genetic markers 
that have not been mapped or have been incorrectly mapped back to the maize genome, 
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which would distort mapping efforts. The closest homologs of GRMZM2G063306 in 
both rice and barley have been previously shown to be involved in phytosiderophore 
secretion (Nozoye et al., 2011) and future efforts should focus on this locus. Alternatively 
the mapping data is correct and we can use the model system B. distachyon to 
knockdown the orthologs of these remaining candidate genes in effort to recapitulate the 
ys3 phenotype, which would provide evidence that we have located a likely candidate.  
            I generated artificial microRNAs to target the orthologs of the two maize genes in 
B. distachyon. B. distachyon also secretes phytosiderophores to acquire iron from the 
environment. B. distachyon chromosome 4 is syntenic to Z. mays chromosome 3. Sytenic 
orthologs with high sequence similarity to GRMZM2G342821 (Bradi4G02460) 45% 
identity at the protein level and GRMZM2G390374 (Bradi4G02450) 82% identity at the 
protein level lie in sequential order on B. distachyon chromosome 4. Successful 
knockdown of these candidate genes would determine if it is possible to establish a 
chlorotic phenotype that is characteristic of iron deficiency.  
             Because no insertional mutants were available for these loci in maize or any other 
grass species, I used RNAi to silence gene orthologs in the model species B. distachyon. 
AmiRNAs form hairpin loops that are processed into 21 bp fragments that can be 
specifically designed to target a gene of interest (Warthmann et al., 2008). That fragment 
is then used as a probe to locate and cleave complementary native mRNAs. I constructed 
amiRNAs specific to Bradi4g02460 and Bradi4G02450 using the WMD3 Web 
MicroRNA Designer (http://wmd3.weigelworld.org/cgi-bin/webapp.cgi). The amiRNA I 
designed for Bradi4g02460 and Bradi4G02450 have been named amiRNA:EFhand-1 and 
amiRNA:RHD3-1 respectively.  
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            Hyper-virulent agrobacterium AGL1 was transformed by electroporation with the 
binary vector pOL001/GW harboring amiRNA:EF-hand-1 or amiRNA:RHD3-1 driven 
by the maize ubiquitin promoter. This AGL1 strain was then used to create stable 
transgenic lines by transforming Bd21-3 embryonic callus. I confirmed that the binary 
vectors did in fact contain the relevant amiRNAs through PCR and sequencing of the 
plasmids. T2 seeds were plated on ½MS supplemented with 40 µg/ml hygromycin for 
selection. Also, wild-type Bd21-3 on ½MS as well as ½MS supplemented with 40 µg/ml 
hygromycin were used as controls. The plates were wrapped in foil and placed at 4oC for 
7 days. The T2 transgenic plants from both amiRNA:EF-hand-1 and amiRNA:RHD3-1 
germinated on selection as did wildtype Bd21-3 however, these seedlings quickly became 
necrotic. The transgenic plants did not show resistance to hygromycin and it is unclear if 
the hptII resistance gene is being silenced or the transgene was never inserted into the 
regenerated plants. This part of the project was abandoned.  
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APPENDIX 
 
SUPPLEMENTAL FIGURES: GENE SEQUENCING DATA 
 
 
Supplemental figures: S1-S5 
Coding regions are highlighted in grey 
Polymorphisms/amino acid substitutions are highlighted between B73 and ys3 
Stop codons highlighted in red 
 
Supplemental Figure 1: Genomic alignment of GRMZM2G390345 (B73 vs ys3) 
GRMZM2G390345_T2 Alignment B73 vs ys3 
CLUSTAL O(1.2.1) multiple sequence alignment  
   
GRMZM2G390345_B73      CCAACCAAAACCCCCACCTTTCTCGCCTCGTACTCGCGCGCTCCCCACCGCCTGCCACCG 
GRMZM2G390345_ys3      CCAACCAAAACCCCCACCTTTCTCGCCTCGTACTCGCGCGCTCCCCACCGCCTGCCACCG                        
                       ************************************************************   
GRMZM2G390345_B73      ACGCCGCGTCTGGTCTAGAACCAAATGCCGTGAGATCTGCGCGCGTGACGCCTTCCCCCG 
GRMZM2G390345_ys3      TCGCCGCGTCTGGTCTAGAACCAAATGCCGCGAGATCTGCGCACGTGACGCCTTCCCCCG                         
                       ****************************** *********** *****************   
GRMZM2G390345_B73      CCGGAGACTCCCTCCGAGCTCCGGGCCACGGAGCGCTTCGTCCCGGATCCCTCTGGTGGC 
GRMZM2G390345_ys3      CCGGAGACTCCCTCCGAGCTCCGGGCCACGGAGCGCTTCGTCCCGGATCCCTCTGGTGGC                        
                       ************************************************************   
GRMZM2G390345_B73      TCAGGTGAGCAAGCTCTTGCAAAGTGGGCTGGAGCTCCTGGCTCAGGCTCCACAGCTCTT 
GRMZM2G390345_ys3      TCAGGTGAGCAAGCTCTTGCAAAGTGGGCTGGAGCTCC---------------------T                        
                       **************************************                     *   
GRMZM2G390345_B73      GTTTCTTGCTCCTCGATCGGTTGGAAATCGGAATGGCGGGATAGATGCCTCTGGCCCGTC 
GRMZM2G390345_ys3      GTTTCTTGCTCCTCGATCGGTTGGAAATCGGAATGGCGGGATAGATGCCTCTGGCCCGTC                        
                       ************************************************************   
GRMZM2G390345_B73      AGTGCAATGTTGCTCGAGTGGCTCAGTTGTGTCTTCTTGGAGTTGGTGACTCTGCTCCTG 
GRMZM2G390345_ys3      AGTGCAATGTTGCTCGAGTGGCTCAGTTGTGTCTTCTTGGAGTTGGTGACTCTGCTCCTG                        
                       ************************************************************   
GRMZM2G390345_B73      ACCCCCCAAAAAAGTCCGCCTCGAAAAAAGTTTAGATTTTGTGTTGCTTGGATTCGGAGA 
GRMZM2G390345_ys3      ACCCCCCAAAAAAGTCCGCCTCGAAAAAAGTTTGGATTTTGTGTTGCTTGGATTCGGAGA                        
                       ********************************* **************************   
GRMZM2G390345_B73      TCATACATTTCCGAAACATTTGTTGATGCTGCATATTGGAGTTGGTATTTCGGACTCGGT 
GRMZM2G390345_ys3      TCATACATTTCCGAAACATTTGTTGATGCTGCATATTGGAGTTGGTATTTCGGACTCAGT                        
                       ********************************************************* **   
GRMZM2G390345_B73      CAATCAACTCCCGCTGTTCGAATATTTTTAGCGGAAGGATGGTAGGACCTGGGGCTTGAT 
GRMZM2G390345_ys3      CAATCAACTCCCGCTGTTCGAATATTTTTAGCGGAAGGATGGTAGGACCTGTGGCTTGAT                        
                       *************************************************** ********   
GRMZM2G390345_B73      TTTTCTCCCACCCCCTTCAATCGCGATGCCACTCCTGAGGCCGACATCTCTGCTCTCAGC 
GRMZM2G390345_ys3      TTTTCTCCCACCCCCTTCAATCGCGATGCCACTCCTGAGGCCGACATCTCTGCTCTCAGC                        
                       ************************************************************   
GRMZM2G390345_B73      CCATTCTTCTCTAGCCCCCTTTGATTTTCAGAAGCGGTTTCAGGGGTTGTCGGCAGGTTT 
GRMZM2G390345_ys3      CCATTCTTTTCTAGCCCCCTTTGATTTTCAGAAGCGGTTTCAGGGGTTGTCGGCAGGTTT                        
                       ******** ***************************************************   
GRMZM2G390345_B73      TGTCACCGAGCGCTTTGGCGTCCGTAATTTCAGGCCACTTGTCCTTTCTTGCATTTCCCC 
GRMZM2G390345_ys3      TGTCACCGAGCGCTTTGGCGTCCGTAATTTCAGGCCACTTGTCCTTTCTTGCATTTTCCC                        
                       ******************************************************** ***   
GRMZM2G390345_B73      TTTTCCTTTCATGTGGCCTCACGTTTTCGAACCCACACCTTTTCCATTCTATTTTCCTCG 
GRMZM2G390345_ys3      TTTTCCTTTCATGTGGCCTCACGTTTTCGAACCCACACCTTTTCCATTCTAATTTCCCCG                        
                       *************************************************** ***** **   
GRMZM2G390345_B73      CAGAGTAGTTTT-TTTTCCTCACTGCAAGTGTACCGGAACCATGGTTTTTAATGGATGAT 
GRMZM2G390345_ys3      CAGAGTAGTTTTTTTTTCATCACTGCAAGTGTACCGGAACCATGGTTTTTAATGGATGAT                        
                       ************ ***** ***************************************** 
 
 
 54
 
 
GRMZM2G390345_B73      GATGATGCTGCTGCTGCTTGCGTCCTCAGAATAGTCTTGACTCTTGAGCTAGGCATGTGC 
GRMZM2G390345_ys3      GCTGCTGCTGCTGCTGCTTGCGTACTCAGAATAGTCTTGACTCTTGAGCTAGGCATGTGC                        
* ** ****************** ************************************   
GRMZM2G390345_B73      TGACATTGGACTTATGGGGAAGGAGTACCAGTACTTGGACGAACTTGTTAGTTCAGCTTC 
GRMZM2G390345_ys3      TGACATTGGACTTATGGGGAAGGAGTACCAGTACTTGGACGAACTTGTTAGTTCAGCTTC                        
                       ************************************************************   
GRMZM2G390345_B73      ACTAATCCTCAACCGTGCTTCTTCAATCCAGGGCAAGTAGAAGGAAAAGGAAACAAGCTT 
GRMZM2G390345_ys3      ACTAATCCTCAACCGTGCTTCTTCAATCCAGGACAAGTAGAAGGAAAAGGAAACAAGCTT                        
                       ******************************** ***************************   
GRMZM2G390345_B73      GCTGCGTGTGACCTGCAGACCCCAAGAGGATGGATCAGTATGAGGTGCTGGAGCAGATTG 
GRMZM2G390345_ys3      GCTGCGTGTGACCTGCAGACCCCAAGAGGATGGATCAGTATGAGGTGCTGGAGCAGATTG 
                                                     M  D  Q  Y  E  V  L  E  Q  I  G   
                       ************************************************************   
GRMZM2G390345_B73      GAAAAGGAGCATTTGGTTCTGCGCTTTTGGTGAGGCACAAGGTCGAGAAGAAGAAGTGAG 
GRMZM2G390345_ys3      GAAAAGGAGCATTTGGTTCTGCGCTTTTGGTGAGGCACAAGGTCGAGAAGAAGAAGTGAG 
                       K  G  A  F  G  S  A  L  L  V  R  H  K  V  E  K  K  K                        
                       ************************************************************   
GRMZM2G390345_B73      GCTAACTTGCTCTGTT-TTTCATCTATATGGGCTAAGCTGCTCTTGTTCAGTAATTTTTA 
GRMZM2G390345_ys3      GCTAACTTGCTCTGTTTTTTCATCTATATGGGCTAAGCTGTTCTTGTTCAGTAATTTTTA                        
                       **************** *********************** *******************   
GRMZM2G390345_B73      CCGCACCGAGTCTATCTCGCAGGTATGTGCTCAAGAAGATACGGCTCGCACGGCAAACCG 
GRMZM2G390345_ys3      CCGCGCCGAGTCTATCTCGCAGGTATGTGCTCAAGAAGATACGGCTCGCACGGCAAACCG 
                                              Y  V  L  K  K  I  R  L  A  R  Q  T  D            
                       **** *******************************************************   
GRMZM2G390345_B73      ACCGCACACGCCGGTCTGCCCACCAGGAGGTTAGCATCTTCAGCTTCATCCATGTTACTT 
GRMZM2G390345_ys3      ACCGCACACGCCGGTCTGCCCACCAGGAGGTTAGCATCTTCAGCTTCATCCATGTTACTT 
                          R  T  R  R  S  A  H  Q  E                           
                       ************************************************************   
GRMZM2G390345_B73      ACCTTTTTCCACATTTGGTACATAGGCAGGATTCCTAGGAATGAAATGCCATGCCCTTTT 
GRMZM2G390345_ys3      ACCTTTTTCCACATTTGGTACATAGGCAGGATTCCTAGGAATGAAATGCCATGCCCTTTT                        
                       ************************************************************   
GRMZM2G390345_B73      TCACTACGCTTGATCTTTGATGTCACTCTCCTTGGTACAGAATGATTAGCGGTGCCAATA 
GRMZM2G390345_ys3      TCACCACGCTTGATCTTTGATGTCACTCTCCTTGGTACAGAATGATTAGCGGTGCCAATA                        
                       **** *******************************************************   
GRMZM2G390345_B73      GCTAATAGTTGCTTGGACAAATCACTGTATCCATACCCTCCTATAAGACCGATGCCATGC 
GRMZM2G390345_ys3      GCTAATAGTTGCTTGGACAAATCACTGTATCCATACCCTCCTATAAGACCGATGCCATGC                        
                       ************************************************************   
GRMZM2G390345_B73      CAACATTAGCAAGTCATGAACTGACCTGGCATGAGTTTTGTGGGAATTTTCTTGCAGATG 
GRMZM2G390345_ys3      CAACATTAGCAAGTCATGAACTGACCTGGCATGAGTTTTGTGGGAATTTTCTTGCAGATG 
                                                                                 M                          
                       ************************************************************   
GRMZM2G390345_B73      CAGCTCATCGCGACTGTCCGGAATCCATTCATTGTGGAGTACAAAGATTCATGGGTGGAA 
GRMZM2G390345_ys3      CAGCTCATCGCGACTGTCCGGAATCCATTCATTGTGGAGTACAAAGATTCATGGGTGGAA 
                        Q  L  I  A  T  V  R  N  P  F  I  V  E  Y  K  D  S  W  V  E  
                       ************************************************************   
GRMZM2G390345_B73      AAGGTAGGGAAAGGGCCCAAATAAAGTGTCTTAAATGGTCCCGCGTTAAATAATTGGGTG 
GRMZM2G390345_ys3      AAGGTAGGGAAAGGGCCCAAATAAAGTGTCTTAAATGGTCCCGCGTTAAATAATTGGGTG 
                        K                         
                       ************************************************************   
GRMZM2G390345_B73      AAAGCCTTTCCTTGTCATGCATCTCACTCGCTTAAAAAATTTCAGGGCTGCTACGTTTGC 
GRMZM2G390345_ys3      AAAGCCTTTCCTTGTCATGCATCTCACTCGCTTAAAAAATTTCAGGGCTGCTACGTTTGC 
                                                                     G  C  Y  V  C                          
                       ************************************************************   
GRMZM2G390345_B73      ATTGTTATTGGCTACTGTGAGGGAGGAGACATGTATGTATCTGTTGGAGGTTAAATAGTT 
GRMZM2G390345_ys3      ATTGTTATTGGCTACTGTGAGGGAGGAGACATGTATGTATCTGTTGGAGGTTAAATAGTT 
                       I  V  I  G  Y  C  E  G  G  D  M       
                       ************************************************************   
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GRMZM2G390345_B73      CGTTCACAAACATTTACTTCCTAGCTAATGCAACCTGTACTGGTTCAGGGCTGAGGTTAT 
GRMZM2G390345_ys3      CGTTCACAAACATTTACTTCCTAGCTAATGCAACCTGTACTGGTTCAGGGCTGAGGTTAT 
                                                                        A  E  V  I                          
                       ************************************************************ 
GRMZM2G390345_B73      CAAAAGAGCCAATGGAAACCATTTCTCTGAGGAGGTGCAGTTCTTGACTTCGTTTCCGTT 
GRMZM2G390345_ys3      CAAAAGAGCCAATGGAAACCATTTCTCTGAGGAGGTGCAGTTCTTGACTTCGTTTCCGTT 
                        K  R  A  N  G  N  H  F  S  E  E                           
                       ************************************************************   
GRMZM2G390345_B73      TTTGTGTTCAGTTGCTGTGTTACAACCGAAGGATTCACTCTTCAGTGTTTTTTTTTTCAT 
GRMZM2G390345_ys3      CTTGTGTTCAGTTGCTGTGTTACAACCGAAGGATTCACTCTTCAGTGTTTTTTTTTTCAT                         
                       ************************************************************ 
GRMZM2G390345_B73      TTCTAGAAACTTTGCAAGTGGCTCGTGCAACTTCTCATGGCTCTTGATTATCTACATGCA 
GRMZM2G390345_ys3      TTCTAGAAACTTTGCAAGTGGCTCGTGCAACTTCTCATGGCTCTTGATTATCTACATGCA 
                              K  L  C  K  W  L  V  Q  L  L  M  A  L  D  Y  L  H  A                          
                       ************************************************************   
GRMZM2G390345_B73      AATCACATTCTTCATCGAGACGTGAAGGTCAGTAGCAGTGCTTGATTGATTTGCAGTACA 
GRMZM2G390345_ys3      AATCACATTCTTCATCGAGACGTGAAGGTCAGTAGCAGTGCTTGATTGATTTGCAGTACA 
                        N  H  I  L  H  R  D  V  K               
                       ************************************************************   
GRMZM2G390345_B73      TGGTATTTCCCCCACGTCCTGAGGCATATAATTAACCCCAACTGAAAATTCTTTATTTTT 
GRMZM2G390345_ys3      TGGTATTTCCCCCTCGTCCTGAGGCATGTAATTAACCCCAACTGAAACTTCTTGA-TTTT                        
                       ************* ************* ******************* ***** * ****   
GRMZM2G390345_B73      TTCCAGTGCTCTAATATATTTATTGCCAGAGATCAAAGCATACGCCTTGGTAAGTGACTT 
GRMZM2G390345_ys3      TTCCAGTGCTCCAATATATTTATTGCCAGAGATCAAAGCATACGCCTTGGTAAGTGACTT 
                              C  S  N  I  F  I  A  R  D  Q  S  I  R  L  G         
                                 S                   
                       *********** ************************************************   
GRMZM2G390345_B73      AAGCTCAAGAAAAGTACGGTACTTTATGTATGAATTCAGCAATCCCAGTGATATTCATTC 
GRMZM2G390345_ys3      AAGCTCAAGAAAAGTACGGTACTTTATGTATGAATTCAGCAATCCCAGTGATATTCATTC                        
                       ************************************************************   
GRMZM2G390345_B73      TGAATCTGTACAAATGCAGGTGACTTTGGCCTTGCAAAGATATTGACATCAGATGACCTT 
GRMZM2G390345_ys3      TGAATCTGTACAAATGCAGGTGACTTTGGCCTTGCAAAGATATTGACATCAGATGATCTT 
                                           D  F  G  L  A  K  I  L  T  S  D  D  L  A 
                                                                            D 
                       ******************************************************** ***   
GRMZM2G390345_B73      GCCTCATCTGTAAGTATACTTGAAACTTTTTGAGTCTTCTTGCATTTATTTGATGGTGTT 
GRMZM2G390345_ys3      GCCTCATCTGTAAGTATACTTGAAACTTTTTGAGTCTTCTTGCATTTATTTGATGGTGTT 
                        S  S                         
                       ************************************************************   
GRMZM2G390345_B73      GCTTATTACTGTAATTTCTCAAACAAAGGTGGTAGGGACTCCAAGTTATATGTGCCCAGA 
GRMZM2G390345_ys3      GCTTATTACTGTAATTGCTCAAACAAAGGTGGTAGGGACTCCAAGTTATATGTGCCCAGA 
                                                    V  V  G  T  P  S  Y  M  C  P  E   
                       **************** *******************************************   
GRMZM2G390345_B73      ACTTCTTGCTGATATACCATATGGTACTAAATCCGATATTTGGTCTCTAGGTGTGTATCA 
GRMZM2G390345_ys3      ACTTCTTGCTGATATACCATATGGTACTAAATCCGATATTTGGTCTCTAGGTGTGTATCA 
                         L  L  A  D  I  P  Y  G  T  K  S  D  I  W  S  L                          
                       ************************************************************   
GRMZM2G390345_B73      CTTCAGTGTCATAAACTATGTTTCTGCACCTAGATAGTACAAGCTTCCGATCTAATACTT 
GRMZM2G390345_ys3      CTTCAATGTCATAAACTATGTTTCTGCACCTAGATAGTACAAGCTTCCGATCTAATACTT                        
                       ***** ******************************************************   
GRMZM2G390345_B73      GAATTGTTCTTTTGCAGGATGTTGCATTTATGAAATGACTGCTCTCAGGCCTGCATTTAA 
GRMZM2G390345_ys3      GAATTGTTCTTTTGCAGGATGTTGCATTTATGAAATGACTGCTCTCAGGCCTGCATTTAA 
                                        G  C  C  I  Y  E  M  T  A  L  R  P  A  F  K                          
                       ************************************************************   
GRMZM2G390345_B73      AGCTTTTGTAAGTCCTTGGCGTACTATCTTTTTGGAGATTCTATTTAATTAGTTTTATGT 
GRMZM2G390345_ys3      AGCTTTTGTAAGTCCTTGGCGTACTACCTTTTTGGAGATTCTATTTAATTAGTTTTATGT 
                        A  F                         
                       ************************** *********************************  
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GRMZM2G390345_B73      TGGTGCAGTTTGATGTTTAAGCTAAAAGCATAATTTGTACTTTTATACTTAACACTCCAT 
GRMZM2G390345_ys3      TGGTGCAGTTTGATGTTTAAGCTAAAAGCATAATTTGTACTTTTATACTTAACTCTCCAT                        
                       ***************************************************** ******   
GRMZM2G390345_B73      ATGCTTATGAGGTTAGATTATTATCTTCCTTGTTTCAGATGTTTATGCTGTTTTTGTTAG 
GRMZM2G390345_ys3      ATGCTTATGAGGTTAGATGATTATCTTCCTTGTTTCAGATGTTTATGCTGTTTATGTTAG                        
                       ****************** ********************************** ******   
GRMZM2G390345_B73      TAAATTACGAATTCTTATGAACATACTGCTCTTGCTAGACACTCACTGCATTGTGTGTAT 
GRMZM2G390345_ys3      TAAATTACGAATTCTTATGAACATACTGCTCTTGCTAGACACTCACTGCATTGTGTGTAT                        
                       ************************************************************ 
GRMZM2G390345_B73      GCTGACACTTAGTCATTTTAAATATCCGTAATTACAAATGTATAGTTCGATCTCTGTCAT 
GRMZM2G390345_ys3      GCTGACACTTAGTCATTTTAAATATCCGTAATTACAAATGTATAGTTCGATCTCTGTCAT                       
                       ************************************************************   
GRMZM2G390345_B73      AATAATCATACGACTCTATGATTTCCTGGCAGGACATGCAAGCTCTTATTAGCAAGATCA 
GRMZM2G390345_ys3      AATAATCATACGACTCTATGATTTCCTGGCAGGACATGCAAGCTCTTATTAGCAAGATCA 
                                                         D  M  Q  A  L  I  S  K  I                        
                       ************************************************************   
GRMZM2G390345_B73      CAAAGTCGATAGTATCACCATTGCCCACGAGATATTCTGGTTCCTTGTAAGTTTGTTATT 
GRMZM2G390345_ys3      CAAAGTCGATAGTATCACCATTGCCCACGAGATATTCTGGTTCCTTGTAAGTTTGTTATT 
                       T  K  S  I  V  S  P  L  P  T  R  Y  S  G  S  L                          
                       ************************************************************   
GRMZM2G390345_B73      GAGTTATGCTCTCTTTCTGTTTACACCGTTTACACCTTGTCCATTGTCTTACCTGAATGG 
GRMZM2G390345_ys3      GAGTTATGCTCTCTTTCTGTTTA---------CACCTTGTCCATTGTCTTACCTGAATGG                        
                       ***********************         ****************************   
GRMZM2G390345_B73      AGCATGTTTCTGAAATATTTTACTTCATGCAGTAGGGGACTTATCAAGAGCATGCTACGG 
GRMZM2G390345_ys3      AGCATGTTTCTGAAATATTTTACTTCATGCAGTAGGGGACTTATCAAGAGCATGCTACGG 
                                                         R  G  L  I  K  S  M  L  R                          
                       ************************************************************   
GRMZM2G390345_B73      AAAAGTCCAGAACACCGACCAAGCGTAATTACTCAGCGCCTTCTTTTTTACTGATGTACT 
GRMZM2G390345_ys3      AAAAGTCCAGAACACCGACCAAGCGTAATTACTCAGCGCCTTCTTTTTTACTGATGCACT 
                       K  S  P  E  H  R  P  S                           
                       ******************************************************** ***   
GRMZM2G390345_B73      ATTTATGCTTATGTAGATTGTTTTACTCTAATAAAAACATTTCGCATAACTGGCATATGC 
GRMZM2G390345_ys3      ATTTATGCTTATGTAGATTGTTTTACTCTAATAAAAACATTTCGCATAACTGGCATATGC 
                                        L  F  Y  S  N  K  N  I  S  H  N  W  H  M  Q                     
                       ************************************************************   
GRMZM2G390345_B73      AGGCTGCAGAACTGCTAAAGCATGTGCACCTTCAGCCTTATGTGCTTCAGGTCCAGTTGA 
GRMZM2G390345_ys3      AGGCTGCAGAACTGCTAAAGCATGTGCACCTTCAGCCTTATGTGCTTCAGGTCCAGTTGA 
                        A  A  E  L  L  K  H  V  H  L  Q  P  Y  V  L  Q  V  Q  L  K                          
                       ************************************************************   
GRMZM2G390345_B73      AGTCCAGTCCCTCTCGCAACATGTCTCCAATCTATCAAGCTCTGACAGACAAAGTTAAGA 
GRMZM2G390345_ys3      AGTCCAGTCCCTCTCGCAACATGTCTCCAATCTATCAAGCTCTGACAGACAAAGTTAAGA 
                        S  S  P  S  R  N  M  S  P  I  Y  Q  A  L  T  D  K  V  K  K                          
                       ************************************************************   
GRMZM2G390345_B73      AGATGACATTTCCTAGTGATATAACTGATTCCGCCAGAAGAGTGGCAAGAAGAAACTCGC 
GRMZM2G390345_ys3      AGATGACATTTCCTAGTGATATAACTGATTCCGCCAGAAGAGTGGCAAGAAGAAACTCGC 
                        M  T  F  P  S  D  I  T  D  S  A  R  R  V  A  R  R  N  S  L                         
                       ************************************************************   
GRMZM2G390345_B73      TTGGAAATGAGAGGACTGTAACATTCTGCAAACCCTCTCCTGAGCGGAACTCTATTAGCT 
GRMZM2G390345_ys3      TTGGAAATGAGAGGACTGTAACATTCTGCAAACCCTCTCCTGAGCGGAACTCTATTAGCT 
                        G  N  E  R  T  V  T  F  C  K  P  S  P  E  R  N  S  I  S  S                          
                       ************************************************************   
GRMZM2G390345_B73      CTACACGGAGCATCAAAGAATATACAACTACCCAGAGTGTCAAAGAGCTATCTGTTGACA 
GRMZM2G390345_ys3      CTACACGGAGCATCAAAGAATATACAACTACCCAGAGTGTCAAAGAGCTATCTGTTGACA 
                        T  R  S  I  K  E  Y  T  T  T  Q  S  V  K  E  L  S  V  D  S                          
                       ************************************************************ 
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GRMZM2G390345_B73      GCAGTCAAATTGATGATGAGGTTACAAGTAAAGCCATTAGAACAAAGACAACAGGCATTC 
GRMZM2G390345_ys3      GCAGTCAAATTGATGATGAGGTTACAAGTAAAGCCATTAGAACAAAGACAACAGGCATTC 
                        S  Q  I  D  D  E  V  T  S  K  A  I  R  T  K  T  T  G  I  L                          
                       ************************************************************   
GRMZM2G390345_B73      TAAGGACGCCCAAGAGTACCCCAGCCAAGACATTGACTACTAGAAATCGGTTGGATCCTC 
GRMZM2G390345_ys3      TAAGGACGCCCAAGAGTACCCCAGCCAAGACATTGACTACTAGAAATCGGTTGGATCCTC 
                        R  T  P  K  S  T  P  A  K  T  L  T  T  R  N  R  L  D  P  P   
                       ************************************************************   
GRMZM2G390345_B73      CAAAAACTTCTTACAGCAGAACAAACCATAGTGAGGTACTCTCACGAGCTTGTCCTACGT 
GRMZM2G390345_ys3      CAAAAACTTCTTACAGCAGAACAAACCATAGTGAGGTACTCTCACGAGCTTGTCCTACGT 
                        K  T  S  Y  S  R  T  N  H  S  E                           
                       ************************************************************   
GRMZM2G390345_B73      CCATGCTTTTGTTAATACTGGAAAACATGTGCTATCAGTCTGTTTAAAATCGTCCTTGAT 
GRMZM2G390345_ys3      CCATGCTTTTGTTAATACTGGAAAACATGTGCTATCAGTCTGTTTAAAATCGTCCTTGAT                        
                       ************************************************************   
GRMZM2G390345_B73      TCTCAGTTACAAGATGCACATGCCCGTACTGCTTTGATGTTAGTATTAATTCACTTATGT 
GRMZM2G390345_ys3      TCTCAGTTACAAGATGCACATGCCCGTACTGCTTTGATGTTAGTATTAATTCACTTATGT                        
                       ************************************************************   
GRMZM2G390345_B73      TCTAGTTTAGCATTGGTGGTCCTCACAGTTAGATGGTCCCCACAAGCTTAGCATTAAGTC 
GRMZM2G390345_ys3      TCTAGTTTAGCATTGGTGGTCCTCACAGTTAGATGGTCCCCACAAGCTTAGCATTAAGTC                        
                       ************************************************************   
GRMZM2G390345_B73      CCCCATCATGAAGCATTTGTTTACCAAGTATTTAAATTATGTTGTTTCTTTTTGGTTGCA 
GRMZM2G390345_ys3      CCCCATCATGAAGCATTTGTTTACCAAGTATTTAAATTATGTTGTTTCTTTTTGGTTGCA                        
                       ************************************************************   
GRMZM2G390345_B73      TCACGAGTATGCATTTACATGGCCATGTTACCTATTTTGTTCTTATATGTTGGAGAAAAC 
GRMZM2G390345_ys3      TCACGAGTATGCATTTACATGGCCATGTTACCTATTTTGTTCTTATATGTTGGAGAAAAC                        
                       ************************************************************   
GRMZM2G390345_B73      ACATAGTCATTAAGTCATTGAACTTATTCCCCCCTCCTCCCTGTACAGTTGACCTCAAGA 
GRMZM2G390345_ys3      ACATAGTCATTAAGTCATTGAATTTATTCCCCCCTCCTCCCTGTACAGTTGACCTCAAGA 
                                                                        L  T  S  R  
                       ********************** *************************************   
GRMZM2G390345_B73      ACACCTCTGAACAAGAGTGCTGTGACAGCAAGAAGAGCATCGCTCCCGCTGCCGACATAC 
GRMZM2G390345_ys3      ACACCTCTGAACAAGAGTGCTGTGACAGCAAGAAGAGCATCGCTCCCGCTGCCGACATAC 
                        T  P  L  N  K  S  A  V  T  A  R  R  A  S  L  P  L  P  T  Y  
                       ************************************************************   
GRMZM2G390345_B73      AGAGCACCCAACAGCCGTGCCGCCAGCGTCCTTGACCAACTGGACTCCCCAGACGTGTCC 
GRMZM2G390345_ys3      AGAGCACCCAACGGCCGTGCCGCCAGTGTCCTCAACCAGCTGGACTCCCCAGACGTGTCC 
                        R  A  P  N  S  R  A  A  S  V  L  D  Q  L  D  S  P  D  V  S  
                                    G           S     L  N  Q 
                       ************ ************* *****  **** *********************   
GRMZM2G390345_B73      GTCAACGCGCCTCGGATCGACAGGATCGCAGAATTCCCTCTAGCTTCATCCGAGGACCCC 
GRMZM2G390345_ys3      GTCAACGCGCCTCGGATCGACAGGATCGCAGAATTCCCTCTAGCTTCATCCGAGGACCCC 
                        V  N  A  P  R  I  D  R  I  A  E  F  P  L  A  S  S  E  D  P  
                       ************************************************************   
GRMZM2G390345_B73      CTGGCGCCCATGAAGAAGAACCTGTCCTCGGCGCCCGGCCACGACGGCTCATGCTCCACG 
GRMZM2G390345_ys3      CTGGCGC---------------------------CCGGCCACGACGTCTCATGCTCCACG 
																																			L  A  P  M  K  K  N  L  S  S  A  P  G  H  D  G  S  C  S  T 
         (G  H  D  V) 
                       *******                           ************ *************   
GRMZM2G390345_B73      CCTCCCTTCATCAACCGGTCCATCACGAAGGACAAGTACACGGTGCAGGTGCTGCACAGG 
GRMZM2G390345_ys3      CCTCCCTTCATCAACCGGTCCATCACGAAGGACAAGTACACGGTGCAGGTGCTGCACAGG 
                        P  P  F  I  N  R  S  I  T  K  D  K  Y  T  V  Q  V  L  H  R                        
                       ************************************************************   
GRMZM2G390345_B73      GGCGACGGGGACAACGCGAGCGACTCGTCGGGGCGCAACGCCACCGCCGCGTCGAGCGGG 
GRMZM2G390345_ys3      GGTGACGGGGACAACGCGAGCGACTCGTCGGGGCGCAACGCCACCGCCGCGTCGAGCGGG 
                        G  D  G  D  N  A  S  D  S  S  G  R  N  A  T  A  A  S  S  G 
                        G  
                       ** *********************************************************   
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GRMZM2G390345_B73      GGGTCCAACGACTCGAGGCAGCAGCGGTTCGACACCTCGTCGTACCAGCAGCGCGCCGAG 
GRMZM2G390345_ys3      GGGTCCAACGACTCGAGGCAGCAGCGGTTCGACACCTCGTCGTACCAGCAGCGCGCCGAG 
                        G  S  N  D  S  R  Q  Q  R  F  D  T  S  S  Y  Q  Q  R  A  E    
                       ************************************************************   
GRMZM2G390345_B73      GCCCTGGAGGGCCTGCTGGAGTTCAGCGCGCAGCTGCTGCAGCAGGAGCGGTACGAGGAG 
GRMZM2G390345_ys3      GCCCTGGAGGGCCTGCTGGAGTTCAGCGCGCAGCTGCTGCAGCAGGAGCGGTACGAGGAG 
                        A  L  E  G  L  L  E  F  S  A  Q  L  L  Q  Q  E  R  Y  E  E                          
                       ************************************************************ 
GRMZM2G390345_B73      CTGGGCATCCTGCTGAAGCCGTTCGGCCCCGAGAAGGCGTCGCCGAGAGAGACTGCCATC 
GRMZM2G390345_ys3      CTGGGCATCCTGCTGAAGCCGTTCGGCCCCGAGAAGGCGTCGCCCAGAGGGACTGCCATC 
                        L  G  I  L  L  K  P  F  G  P  E  K  A  S  P  R  E  T  A  I 
                                    P     G 
                       ******************************************** **** **********   
GRMZM2G390345_B73      TGGCTCACCAAGAGCTTCAAGGAGACGGCGTCATAGCGGAGGGAGGGAGGGAGGGAGTCA 
GRMZM2G390345_ys3      TGGCTCACCAAGAGCTTCAAGGAGACGGCGTCATAGCGGAGGGAGGGAGGGAGGGAGTCA 
                        W  L  T  K  S  F  K  E  T  A  S  *                           
                       ************************************************************   
GRMZM2G390345_B73      TAGCGGAGGGAGGGAGGGAGGGAGTCATAGCGGAGGGAGGGAGACGTAGCTGCCAGTTTT 
GRMZM2G390345_ys3      TAGCGGAGGGAGGGAGGGAGGGAGTCATAGCGGAGGGAGGGAGACGTAGCTGCCAGTTTT                        
                       ************************************************************   
GRMZM2G390345_B73      GTAACGTGCAATGTAGTTCAGGTAGTTTAAGCTATGTTAGGACCCCCCAGGTGTAGGTGC 
GRMZM2G390345_ys3      GTAACGTGCAATGTAGTTCAGGTAGTTTAAGCTATGTTAGGACCCCCCAGGTGTAGGTGC                        
                       ************************************************************   
GRMZM2G390345_B73      TGGAAGGAAGGCAACACCAGCTCAGTGTT  
GRMZM2G390345_ys3      TGGAAGGAAGGCAACACCAGCTCAGTGTT                            
                       ***************************** 
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Supplemental Figure 2: Genomic alignment of GRMZM2G342821 (B73 vs ys3) 
GRMZM2G342821 Alignment B73 vs ys3 
CLUSTAL O(1.2.1) multiple sequence alignment  
 
 
GRMZM2G342821_B73      TGAGGGCCCGGGTACTTGTTGCCATTCCATTGCTGACCATGGATGCAATGCAATGCATCT 60 
GRMZM2G342821_ys3      TGAGGGCCCGGGTACTTGTTGCCATTCCATTGCTGACCATGGATGCAATGCAATGCATCT 60                        
                       ************************************************************   
GRMZM2G342821_B73      GTCCACATTGATCGCTCCGCTCACATCGGTCCGTCATTGCATTGCAGGAGGAGGTACAGA 120 
GRMZM2G342821_ys3      GTCCACATTGATCGCTCCGCTCACATCGGTCCGTCATTGCATTGCAGGAGGAGGTACAGA 120                        
                       ************************************************************   
GRMZM2G342821_B73      TACAGTACAGGTACTCAGCTCCTCACTAAGACAAGCTCTGGCCAGCGACCGATCGACCGG 180 
GRMZM2G342821_ys3      TACAGTACAGGTACTCAGCTCCTCACTAAGACAAGCTCTGGCCAGCGACCGATCGACCGG 180                       
                       ************************************************************   
GRMZM2G342821_B73      TCGTCCCTTAAACCCTACACCCTCCGTGGTCCGTCTGTGCTCTTCATCACGCCACAAGCC 240 
GRMZM2G342821_ys3      TCGTCCCTTAAACCCTACACCCTCCGTGGTCCGTCTGTGCTCTTCATCACGCCACAAGCC 240                        
                       ************************************************************   
GRMZM2G342821_B73      GCATCCATCTGCCCACGGCCCACCTCATATGGGGAGACCATAAACTGGCAGTTAGCTAGG 300 
GRMZM2G342821_ys3      GCATCCATCTGCCCACGGCCCACCTCATATGGGGAGACCATAAACTGGCAGTTAGCTAGG 300                        
                       ************************************************************   
GRMZM2G342821_B73      ACACTGCCGCCGATCACTCCGATTGTTCCCTTTTGTTTCATAAATCATGAGCCAATGAGT 360 
GRMZM2G342821_ys3      ACACTGCCGCCGATCACTCCGATTGTTCCCTTTTGTTTCATAAATCATGAGCCAATGAGT 360                     
                       ************************************************************   
GRMZM2G342821_B73      CATGCCTGTGTTCATGCAATTGAAGCTAGCAGTCATTTCTGGCGGTGGGTACAAAATTGA 420 
GRMZM2G342821_ys3      CATGCCTGTGTTCATGCAATTGAAGCTAGCAGTCATTTCTGGCGGTGGGTACAAAATTGA 420                        
                       ************************************************************   
GRMZM2G342821_B73      AGGTGCTAGCTGTTGCGGGGAGGACTTCCTCTTCCTCACCCTCACATGGCCGGTGCAGTG 480 
GRMZM2G342821_ys3      AGGTGCTAGCTGTTGCGGGGAGGACTTCCTCTTCCTCACCCTCACATGGCCGGTGCAGTG 480                        
                       ************************************************************   
GRMZM2G342821_B73      GGGGCAGATCGCAGACGTGTGAGGCAATGGAACAATCTTGAGGCGAGACGTGAGAGCAGT 540 
GRMZM2G342821_ys3      GGGGCAGATCGCAGACGTGTGAGGCAATGGAACAATCTTGAGGCGAGACGTGAGAGCAGT 540                        
                       ************************************************************   
GRMZM2G342821_B73      TCCAGTTCCAGTTCCAGAGAGCAATGAGTGGCCACCGGGCCTCTGCTCCTTCATTCTTGG 600 
GRMZM2G342821_ys3      TCCAGTTCCAGTTCCAGAGAGCAATGAGTGGCCACCGGGCCTCTGCTCCTTCATTCTTGG 600                        
                       ************************************************************   
GRMZM2G342821_B73      AGTA-GTGCGTCTTGCGCAGATGGGCAAGGCGAGCCAGTGGCTCAGAAACTTGTTGCTGT 659 
GRMZM2G342821_ys3      AGTGCGTCCGTCTTGCGCGGATGGGCAAGGCGAGCCAGTGGCTCAGAAACTTGTTCCTGC 660 
                                            M  G  K  A  S  Q  W  L  R  N  L  L  L  
                                                                             F 
                       ***  ** ********** ************************************ ***    
GRMZM2G342821_B73      CCGGCAGGAAAGGGAGGAAGGCCAAGGACAGGGCTGAAGCCGACTGCCAGTCGGTGCTGT 719 
GRMZM2G342821_ys3      CCGGCAGGAAAGGGAGGAAGGCCAAGGACAGGGCTGAAGCCGACTGCCAGTCGGTGCTGT 720 
                       S  G  R  K  G  R  K  A  K  D  R  A  E  A  D  C  Q  S  
                       P  
                       ************************************************************   
GRMZM2G342821_B73      CCGCGCCGCTGCCCTCGCACGCGCAGGCGGCGGCGACACCGCACGGGAGGGAGAAGAGGC 779 
GRMZM2G342821_ys3      CCGCACCGCTGCCCTCGCACGCGCAGGCGGCGGCGACACCGCACGGGAGGGAGAAGAGGC 780  
                                                 A  A  A  T  P  H  G  R  E  K  R  R 
                       **** *******************************************************   
GRMZM2G342821_B73      GGTGGAGCTTCCGGCGGCCGGGCGCGGCAGCGTCCAGCTCCCAGGGCCCGCTCGCGTCCT 839 
GRMZM2G342821_ys3      GGTGGAGCTTCCGGCGGCCGGGCGCGGCAGCGTCCAGCTCCCAGGGCCCGCTCGCGTCCT 840 
                        W  S  F  R  R  P  G  A  A  A  S  S  S  Q  G  P  L  A  S  S   
                       ************************************************************   
GRMZM2G342821_B73      CGTCGTCGCACTGCTTCTCGGAGGCGGAGCTGCATGTCGTCGTGGTGCAGCAGGAGCAGG 899 
GRMZM2G342821_ys3      CGTCGTCGCACTGCTTCTCGGAGGCGGAGCTGCATGTCGTCGTGGTGCAGCAGGAGCAGG 900 
                        S  S  H  C  F  S  E  A  E  L  H  V  V  V  V  Q  Q  E  Q  G 
                       ************************************************************  
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GRMZM2G342821_B73      GACAGCAGCAGGCCGCGGCCGCCGCCGTCCCTGAGGCGGCGTCCACCTCGGGCACGGTCG 959 
GRMZM2G342821_ys3      GACAGCAGCAGGCCGCGGCGGCCGCCGTCCCTGAGGCTGCGTCCAAAGCGGGCACGGTCG 960 
                        Q  Q  Q  A  A   
                       ******************* ***************** *******   ************   
GRMZM2G342821_B73      TCGCGCTTCCGGCGTCGGGGAGGAGGACGAGGAGGAGGAACGCCCGCGGCGGTGGTCGTG 1019 
GRMZM2G342821_ys3      TCGCGCTTCCGGCGTCGGGGAGGAGAACGAGGAGGAGGAGCGCCCACGGCGGTGGTCCTG 1020                        
                       ************************* ************* ***** *********** **   
GRMZM2G342821_B73      GCGGGGAGGCCGCCGCGGCGGCGGTCAAGATCCAGTCGGCCTTCCGATCGTACCTGGTAC 1079 
GRMZM2G342821_ys3      ATGGGGAGGCCGCCGCGGCGGCGGTCAAGATCCAGTCGGCCTTCCGATCGTACCTGGTAC 1080 
                               A  A  A  A  A  V  K  I  Q  S  A  F  R  S  Y  L   
                       ************************************************************   
GRMZM2G342821_B73      GTGCGTTCTTGGGCCCGCCGGCCGGCCGCGTGCAGTTCTCGGCTCCGGCGATTCTCCACG 1139 
GRMZM2G342821_ys3      GTGCGTTCTTGGTCCGGCCGGCCGGCCGCGTGCAGTTCTCGGCTCCGGCGATTCTCCACG 1140                
                       ************ ** ********************************************   
GRMZM2G342821_B73      CGGCAAGTGTAAATGTCAAGTGTGAACAGTGAAATGGTTTGCGACGGCAGGCGAGGAAGG 1199 
GRMZM2G342821_ys3      CGGCAAGTGTAAATGTCAAGTGTGAACAGTGAAATGGTTTGCGACGGCAGGCGAGGAAGG 1200 
                                                A  R  K  A 
                       ************************************************************   
GRMZM2G342821_B73      CGCTATGCGCGCTGCGAGGGATGGTGATGCTGCAGGCGATTGTGAGGGGACAGCTGGTGC 1259 
GRMZM2G342821_ys3      CGCTATGCGCGCTGCGAGGGATGGTGATGCTGCAGGCGATTGTGAGGGGACAGCTGGTGC 1260 
                        L  C  A  L  R  G  M  V  M  L  Q  A  I  V  R  G  Q  L  V  R  
                       ************************************************************   
GRMZM2G342821_B73      GGCGCCAGGCCAGCCTGACGCTCCGGCGCATGCAGGCGCTCGTCTACGCCCAGCGCCGCG 1319 
GRMZM2G342821_ys3      GGCGCCAGGCCAGCCTGACGCTCCGGCGCATGCAGGCGCTCGTCTACGCCCAGCGCCGCG 1320 
                        R  Q  A  S  L  T  L  R  R  M  Q  A  L  V  Y  A  Q  R  R  A  
                       ************************************************************   
GRMZM2G342821_B73      CGCGCGCCGAGCGGCTGCGCCTCCTCGATGTCGTCGAGGACGACGCCTCCAGGCAGCAGG 1379 
GRMZM2G342821_ys3      CGCGCGCCGAGCGGCTGCGCCTCCTCGATGTCGTCGAGGACGACGCCTCCAGGCAGCAGG 1380 
                        R  A  E  R  L  R  L  L  D  V  V  E  D  D  A  S  R  Q  Q  A 
                       ************************************************************   
GRMZM2G342821_B73      CCGCCTCAGCCACGCCGCCGAGGCGGCGCTCGCCGTCGCCGCAGCACCCGCGGTCCTGGA 1439 
GRMZM2G342821_ys3      CCGCCTCAGCCACGCCGCCGAGGCGGCGCTCGCCGTCGCCGCAGCACCCGCGGTCCTGGA 1440 
                        A  S  A  T  P  P  R  R  R  S  P  S  P  Q  H  P  R  S  W  K 
                       ************************************************************   
GRMZM2G342821_B73      AGCCACTGGTGAGCAGAGCACTGTGGCACTGCCCTTCTTCCGACGAGGAAGAAACTGACA 1499 
GRMZM2G342821_ys3      AGCCACTGGTGAGCAGAGCACTGTGGCACTGCCCTTCTTCCGACGAGGAAGAAACTGACA 1500 
                        P  L                            
                       ************************************************************   
GRMZM2G342821_B73      AATGCGCGCGGTGGGTTGCTCTTGCGGTCTTGCCTTCGCTGTGCTGTGCAGGAGGCGGTG 1559 
GRMZM2G342821_ys3      AATGCGCGCGGTGGGTTGCTCTTGCGGTCTTGCCTTCGCTGTGCTGTGCAGGAGGCGGTG 1560 
                                                                           E  A  V  
                       ************************************************************   
GRMZM2G342821_B73      GAGAGGCGTCTAGAGGAGAACGTCCGGACCGTGGAGGTGGACGACGGCGCGCCGAGGGCG 1619 
GRMZM2G342821_ys3      GAGAGGCGTCTAGAGGAGAACGTCCGGACCGTGGAGGTGGACGACGGCGCGCCGAGGGCG 1620 
                        E  R  R  L  E  E  N  V  R  T  V  E  V  D  D  G  A  P  R  A  
                       ************************************************************   
GRMZM2G342821_B73      GGCGCGCGGCGCAACAGCTGCGGCCACTGCTCGGCGTCGACGACGCCGAGCCGCACGCCC 1679 
GRMZM2G342821_ys3      GGCGCGCGGCGCAACAGCTGCGGCCACTGCTCGGCGTCGACGACGCCGAGCCGCACGCCC 1680 
                        G  A  R  R  N  S  C  G  H  C  S  A  S  T  T  P  S  R  T  P  
                       ************************************************************   
GRMZM2G342821_B73      ATGCCGAAGGCCGAGCCGCGCCAGAAGGTCTCGCCGTCACCGTCGCCGTCGGCGCTGACG 1739 
GRMZM2G342821_ys3      ATGCCGAAGGCCGAGCCGCGCCAGAAGGTCTCGCCGTCACCGTCGCCGTCGGCGCTGACG 1740 
                        M  P  K  A  E  P  R  Q  K  V  S  P  S  P  S  P  S  A  L  T  
                       ************************************************************  
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GRMZM2G342821_B73      GACGGGAGCGCGCGGACGCCCAGCGGCCGCTTGGACGACGCGTCCTTCACCTCCACGTCG 1799 
GRMZM2G342821_ys3      GACGGGAGCGCGCGGACGCCCAGCGGCCGCTTCGACGACGCGTCCTTCACCTCCACGTCG 1800 
                        D  G  S  A  R  T  P  S  G  R  L  D  D  A  S  F  T  S  T  S 
                                                      F 
                       ******************************** ***************************   
GRMZM2G342821_B73      GAGCCGATGCCGAGCCTGCGCGCGGCCCCGCCGTCCTACATGGCCAACACGGAGTCGTCG 1859 
GRMZM2G342821_ys3      GAGCCGATGCCGAGCCTGCGCGCGGCCCCGCCGTCCTACATGGCCAACACGGAGTCGTCG 1860 
                        E  P  M  P  S  L  R  A  A  P  P  S  Y  M  A  N  T  E  S  S  
                       ************************************************************   
GRMZM2G342821_B73      CGCGCCAAGGCGCGGTCGCAGAGCGCGCCGAGGCAGCGCCTCTCATCGGCGCCCGAGACG 1919 
GRMZM2G342821_ys3      CGCGCCAAGGCGCGGTCGCAGAGCGCGCCGAGGCAGCGCCTCTCATCGGCGCCCGAGACG 1920 
                        R  A  K  A  R  S  Q  S  A  P  R  Q  R  L  S  S  A  P  E  T   
                       ************************************************************   
GRMZM2G342821_B73      GCGCCGGCGGCCACGGCCGTGCTGTCTCCGTCGTGCTGCGACCGTCCGCCTAGCCAGGGC 1979 
GRMZM2G342821_ys3      GCGCTGGCGGCCACGGCCGTGCTGTCTCCGTCGTGCTGCGACCGTCCGCCTAGCCAGGGC 1980 
                        A  P  A  A  T  A  V  L  S  P  S  C  C  D  R  P  P  S  Q  G 
        L 
                       **** *******************************************************   
GRMZM2G342821_B73      GGGGGCAGCGCGCGGCGCAGGGCGTCGCTGGACCCGCTGGACCTGCCCGGCGGCGCGCCG 2039 
GRMZM2G342821_ys3      GGGGGCAGCGCGCGGCGCAGGGCGTCGCTGGACCCGCTGGACCTGCCCGGCGGCGCGCCG 2040 
                        G  G  S  A  R  R  R  A  S  L  D  P  L  D  L  P  G  G  A  P 
                       ************************************************************   
GRMZM2G342821_B73      TCAAGGCGCATGGAGCGGTGCGCGTCGCGGGCGCGCGCGACCACGATGTCGTCGGTCCCC 2099 
GRMZM2G342821_ys3      TCAAGGCGCATGGAGCGGTGCGCGTCGCGGGCGCGCGCGACCACGATGTCGTCGGTCCCC 2100 
                        S  R  R  M  E  R  C  A  S  R  A  R  A  T  T  M  S  S  V  P   
                       ************************************************************   
GRMZM2G342821_B73      GGCAGCGAGTGCGGGTCTTCGAGCACCGTCGGGCACCGCGGCAGCGCGCACGGGCCATGG 2159 
GRMZM2G342821_ys3      GGCAGCGAGTGCGGGTCTTCGAGCACTGTCGGGCACCGCGGCAGCGCGCACGGGCCATGG 2160 
                        G  S  E  C  G  S  S  S  T  V  G  H  R  G  S  A  H  G  P  W 
                 T 
                       ************************** *********************************   
GRMZM2G342821_B73      CTTGGGTGACTACGTACTGGCCCTTGTCTCTTCGTCAGTCTACGCTTGCCGATTGAGGTG 2219 
GRMZM2G342821_ys3      CTTGGGTGACTACGTACTGGCCCTTGTCTCTTCGTCAGTCTACGCTTGGCGATTGAGGTG 2220 
                        L  G  * 
                       ************************************************ ***********   
GRMZM2G342821_B73      AAACTGAAGGTGCAGATGTCCTACGGTGTGTTTGGCAGTAGAAGAAGCTGACGGAGCCAA 2279 
GRMZM2G342821_ys3      AAACTGAAGGTGCAGATGTCCTATGGTGTGTTTGGCAGTAGAAGAAGCTGACGGAGCCAA 2280                        
                       *********************** ************************************   
GRMZM2G342821_B73      GGAATATGGGGACCTTCTTCGATCATGGCGTGTTTTGCGTGCCGGTTTTTTGTCTGTGTG 2339 
GRMZM2G342821_ys3      GGAATATGGGGACCTTCTTCAATCATGGCGTGTTTTGCGTGCCGGTTTTT-GTCTGTGTG 2339                        
                       ******************** ***************************** *********   
GRMZM2G342821_B73      GATGTACGGTGGGTGTGTTTTTTCTTGGAGTGATTATTTGCTATGTGGTGTTGGAGTGAG 2399 
GRMZM2G342821_ys3      GATGTACGGTGGGTGTGTTTTTTCTTGGGGTGATTATTTGCTATGTGGTGTTGGAGTGAG 2399                        
                       **************************** *******************************   
GRMZM2G342821_B73      AGTGATGTTATTTCCAGTTTCAAGAGCTGATATACTTGCAAAGTGAAACGATAAACCTGC 2459 
GRMZM2G342821_ys3      AGTGATGTTATTTCCAGTTTCAAGAGCTAATATACTTGCAAAGTGAAACGATCAACCTGC 2459                        
                       **************************** *********************** *******   
GRMZM2G342821_B73      TGCAAACCCTCCCATTTTCGAGAAATTTGTATTTTTGCCACTGCAAAGATGGTCTCCTTG 2519 
GRMZM2G342821_ys3      TGCAAACCCTCCCATTTTCGAGAAATTTGTATTTTTGCCACTGCAAAGATGGTCTCCTTG 2519                        
                       ************************************************************   
GRMZM2G342821_B73      TTTATAA---CCACTGAGTCTCTTACATATGGTCCATCTGAATCTGTGAAATGTGTGTTT 2576 
GRMZM2G342821_ys3      TTTATAATTGCCACTGAGTCTCTGACATGTGGTCCATCTAAATCTGTGAAATGTGTGTTT 2579                        
                       *******   ************* **** ********** ********************   
GRMZM2G342821_B73      GATGGGAATTTTGCAAAGCCCATTGTTTGTAATGGCAAAAATACGAATCTCTTACCATTT 2636 
GRMZM2G342821_ys3      GATGGGAATTTTGCAAAGCTCATTGTTTGTAATGGCAAAAATACGAATCTCTTACCATTT 2639                
                       ******************* ****************************************   
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GRMZM2G342821_B73      ACACCCCCTCACATCCATTACATACAGGCCCACACGAACAGAGATCGAAACATGTCACTT 2696 
GRMZM2G342821_ys3      ACACCCCCTCACATCCATCACATACATGCCCACATGAACAGAGATCGAAACATGTCACTT 2699                        
                       ****************** ******* ******* *************************   
GRMZM2G342821_B73      GACTCCTTGGTCATTATTTATTCTCTGTTCTTGTGGGCATGTAGGTGATGGATGTGAGGG 2756 
GRMZM2G342821_ys3      GACTCCTTGGTCATTATTTGTTCTCTGTTCTTGTGGGCATGTAGGTGATGGATATGATGG 2759                        
                       ******************* ********************************* *** **   
GRMZM2G342821_B73      GTTGTAAATGAGAGGGTTTGCAGCAGGGATGCATAGAATTTTTTAGGTCCATAGGTCTTG 2816 
GRMZM2G342821_ys3      GTTGTAAATGAGAGGGTTTGCAGCAGGGATGCATAGAATTTTTTAGGTCCATAGGTCTTG 2819                        
                       ************************************************************   
GRMZM2G342821_B73      CATACACAACTGA 2829  
GRMZM2G342821_ys3      CATACACAACTGA 2832                         
                       *************  
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GRMZM2G390374_B73      ATATGTAAATATATGTTGTGTCTCTATAAAATTTTTTATGAATTTCTGAGGTTATTTATA 
GRMZM2G390374_ys3      ATATGTAAACATATGTTGTGTCTCTATA-ATTTTTTTATGAATTTCTGAGGTTATTTATA                        
                       ********* ****************** * *****************************   
GRMZM2G390374_B73      TGTTATTAATTTTTTTCTATAAAAAATCAACAAAATGTACACAACTATCAAGTAAGATAT 
GRMZM2G390374_ys3      TGTTATTAATTTTTTTCTATAAAAAATCAACAAAATGTACACAACTATCA----------                        
                       **************************************************             
GRMZM2G390374_B73      CTTGATAGTAAGATATCTGTAGTTCGACAGATATCAGACCTATTGTATTTGAATCTAATA 
GRMZM2G390374_ys3      ------AGTAAGATATCTGTAGTTCGACAGATATCACACCTATTGTATTTGAATCTAATA                              
                             ****************************** ***********************   
GRMZM2G390374_B73      TCCAAATCAAATTTCTGTATTCGTAACTGTTATCCGATAAAATATTTGGATATCCCAAAA 
GRMZM2G390374_ys3      TCCAAATCAAATTTCCGTATTCGTAACTGTTATCCGATAAAATATTTGGATATCCCAAAA                        
                       *************** ********************************************   
GRMZM2G390374_B73      TTGTATTCAAACATGTGTTCACTTTAAGTCTATATTCAAATGAATATTTTTCGAACCATT 
GRMZM2G390374_ys3      TTGTATTCAAACATGTGTTCACTTCAAGTCTATATTCAAATGAATATTTTTCGAACCATT                        
                       ************************ ***********************************   
GRMZM2G390374_B73      TTACATCCGTCTGCTCGAAATTATAAGGGCTCCAAACCGCAATACGAACTTCCTATCCAG 
GRMZM2G390374_ys3      TTACATCCGTCTGCTCGAAATTATAAGGGCTCCAAACCGCAATACGAACTTCCTATCCAG                        
                       ************************************************************   
GRMZM2G390374_B73      GGGCAAAAACGGGAAACAACTAGCAAGACCAAGGTACGGGCGCACACGCCGCGTGGGGGC 
GRMZM2G390374_ys3      GGGCAAAAGCGGGAAACAACTAGCAAGACCAAGGTACGGGCGCACACGCCGCGTGGGGGC                        
                       ******** ***************************************************   
GRMZM2G390374_B73      ACAAGTGTAAAACCAGGAAGCCGCGCGTGCGC--------------------------AT 
GRMZM2G390374_ys3      ACAAGTGTAAAACCAGGAAGCCGCGCGGGGGCCTTTCGCCGCGCGGGGGCATGGACAAAT                        
                       *************************** * **                          **   
GRMZM2G390374_B73      GGACATGGTGCTCCGCGAAAGCCGAGCGGCCGGACAAGTTAAGCGCGGCCACGATCGA-- 
GRMZM2G390374_ys3      GGACATGGTGCTCCGCGAAAGCCGAGCGGCCGGACAAGTTAAGCGCGGCCACGATCGACC                        
                       **********************************************************     
GRMZM2G390374_B73      ----CCGGCCCCGGCCCCATCGTCGCACCCCACCCCATCCATCCCATTCCCCCACGAGCC 
GRMZM2G390374_ys3      GGCCCCGGCCCCGGCCCCATCGTCGCACCCCACCCCATCCATCCCATTCCCCCACGAGCC                            
                           ********************************************************   
GRMZM2G390374_B73      CTAGGCGCGCCCACGACGGCACGGGCCCGGAGATGGAGGAGAGCGACGCGGCGGAGGGGG 
GRMZM2G390374_ys3      CTAGGCGCGCCCACGACGGCACGGGCCCGGAGATGGAGGAGAGCGACGCGGCGGAGGGGG  
                                                        M  E  E  S  D  A  A  E  G                       
                       ************************************************************   
GRMZM2G390374_B73      TGGCGGTGCAGCTGATCGATGGCGAGGGCGAGTTCGCGGCCGCGGCGGCGGAGCGATTCA 
GRMZM2G390374_ys3      TGGCGGTGCAGCTGATCGATGGCGAGGGCGAGTTCGCGGCCGCGGCGGCGGAGCGATTCA 
                        V  A  V  Q  L  I  D  G  E  G  E  F  A  A  A  A  A  E  R  F                         
                       ************************************************************   
GRMZM2G390374_B73      TGGCAGCCGCGGGAGTCGCCGGATGCGGGCTCTCCTACGCCGTCGTCTCCATCATGGGGC 
GRMZM2G390374_ys3      TGGCAGCCGCGGGAGTTGCCGGATGCGGGCTCTCCTACGCCGTCGTCTCCATCATGGGGC 
                        M  A  A  A  G  V  A  G  C  G  L  S  Y  A  V  V  S  I  M  G 
                                       V                          
                       **************** *******************************************   
GRMZM2G390374_B73      CACAGAGCAGCGGTATATGCTTCGCTTGCACTTGCACCGCCTCCGTCCCCGTTCCGCATC 
GRMZM2G390374_ys3      CACAGAGCAGCGGTATATGCTTCGCTTGCACTTGCACCGCCTCCGTCCCCGTTCCGCATC 
                        P  Q  S  S                           
                       ************************************************************   
GRMZM2G390374_B73      ACTCGACGACCAATCCATGATCCATCACGGTGAATTGGGTTGGTTGCTTGGTTGGCACGA 
GRMZM2G390374_ys3      ACTCGACGACCAATCCATGATCCATCACGGTGAATTGGGTTGGTTGCTTGGTTGGCACGA                        
                       ************************************************************ 
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GRMZM2G390374_B73      TCCCGAGCTCGGTCGCCGGGCGGGACCATGCGTGCCTGCGTGCGAGCTAGCCACCTGTTC 
GRMZM2G390374_ys3      TCCCGAGCTCGGTCGCCGGGCGGGACCATGCGTGCGTGCGTGCGAGCTAGCCACCTGTTC                        
                       *********************************** ************************   
GRMZM2G390374_B73      GACGAAATGCTGCGTGGGCTGGTGATCATGCGACCCCTCCTTCGATGGCTGGGGTTTGCA 
GRMZM2G390374_ys3      GACGAAATGCTGCGTGGGCTGGTGATCATGCGACCCCTCCTTCGATGGCTGGGGTTTGCA                        
                       ************************************************************   
GRMZM2G390374_B73      TGGGGGGCCTAGCAACCGCGTCGGGGCAGGACATGGGTTTGAGATAGGAAGTCTGAGATG 
GRMZM2G390374_ys3      TGGGGGGCCTAGCAACCGCGTCGGGGCAGGACATGGGTTTGAGATAGGAAGTCTGAGATG                        
                       ************************************************************   
GRMZM2G390374_B73      CTCTTTGCTGCATGATTGATCTTAGTAAGGACGAC-------CTGTAGCGGCTCTTGCTT 
GRMZM2G390374_ys3      CTCTTTGCTGCATGATTGATCTTAGTAAGGACGACCTGTAGGCTGTAGCGGCTCTTGCTT                        
                       ***********************************       ******************   
GRMZM2G390374_B73      TGGGCCCGTATACCTAGCTTTGTTAGGGTGGGTCGTCTGGGTTTGACATGCGAAATCAGA 
GRMZM2G390374_ys3      TGGGCCTGTATACCTAGCTTTGTTAGGGTGGGTCGTCTGGGTTTGACATGCGAAATCAGA                        
                       ****** *****************************************************   
GRMZM2G390374_B73      GTTGCTATTTGCTATGCAACCATGCTTGGGAACGATGACTCATGGTAGTTTTGTCCTCTA 
GRMZM2G390374_ys3      GTTGCTATTTGCTATGCAACCATGCTTGGGAACGATGACTCATGGTAGTTTTGTCCTCTA                        
                       ************************************************************   
GRMZM2G390374_B73      TCGTGTCACACGAGTGGGTTAGCCTTTCGAGTGTTTTGTGGACGGTATCATGTTTGACTA 
GRMZM2G390374_ys3      TCGTATCACACGAGTGGGTTAGCCTTTCGAGTGTTTTGTGGACGGTATCATGTTTGACTA                        
                       **** *******************************************************   
GRMZM2G390374_B73      CCCTTGCTTATACATAATATTCATTTCCTCTTGATTGAGAGACAGAGTTCCTGCCATTAC 
GRMZM2G390374_ys3      CCCTTGCTTATACATAATATTCATTTCCTCTTGATTGAGAGACAGCGTTCCTGCCATTAC                        
                       ********************************************* **************   
GRMZM2G390374_B73      ATAAAAAATATACCTTCAATGTCTCCTCTGATACCAAACTGTAA-TTTTTTTCTTTCAAT 
GRMZM2G390374_ys3      ATAAAAAATATACCTTCACTGTCTCTTCTGATACCAAACTGTAATTTTTTTTCTTTCAAT                        
                       ****************** ****** ****************** ***************   
GRMZM2G390374_B73      TCATGTTCTTTGGATGAGGTTGAGAGCCCTATAGAGTGGATTCTCTGCTCCTTTGTACAA 
GRMZM2G390374_ys3      TCATGTTCTTTGGATGAGGTTGAGAGCCCTATATAGTGGATTCTCTGCTCCTTTGTACAA                        
                       ********************************* **************************   
GRMZM2G390374_B73      AAAGGCACTATGCTTTTGTTACTTTCTATGCAAGTAATGTACTCCTATTATTTCTAATTG 
GRMZM2G390374_ys3      AAAGGCACTATGCTTTTGTTACTTTCTATGCAAGTAATGTACTCCTATTATTTCTAATTG                        
                       ************************************************************   
GRMZM2G390374_B73      TAAGATGTTTTGGCTTTTCTAGATATATTGCTCTTTATGCATCTAGACATAGTGTATTTG 
GRMZM2G390374_ys3      TAAGATGTTTTGGCTTTTCTAGATATATTGCTCTTTATGCATCTAGACATAGTGTATTTC                        
                       ***********************************************************    
GRMZM2G390374_B73      TAATAAGTACATAGCAATCTAGAAAAGCCAAAATGTCTTACAATTTGTAATTGCATGTGT 
GRMZM2G390374_ys3      TAATAAGTACATAGCAATCTAGAAAAGCCAAAATGTCTTATAATTTGTAATTGCATGTGT                        
                       **************************************** *******************   
GRMZM2G390374_B73      GTGTGCATGCATGCACGCACGAGTTTAGTAATAAGGATCTATTTTCATCATACTTCATAT 
GRMZM2G390374_ys3      GTGTGCATGCATGCACGCACGAGTTTAGTAATAAGGATCTATTTTCATCATACTTCATAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTTGAGCAGGAAAGAGTACCTTATTGAACCAACTATTTGGAACCAATTTTAGGGAGATGG 
GRMZM2G390374_ys3      TTTGAGCAGGAAAGAGTACCTTGTTGAACCAACTATTTGGAACCAATTTTAGGGAGATGG 
                                  K  S  T  L  L  N  Q  L  F  G  T  N  F  R  E  M  D 
                                           L                           
                       ********************** *************************************   
GRMZM2G390374_B73      ATGCATTCAGGGGAAGGTATATACCATTTTATTTTACCCCATATGATTTTAGATTAATTT 
GRMZM2G390374_ys3      ATGCATTCAGGGGAAGGTATATACCATTTTATTTTACCCCATATGATTTTAGATTAATGT 
                          A  F  R  G                           
                       ********************************************************** *   
GRMZM2G390374_B73      TTATTTATTTATTCATATACTATGAAGTGATTTATTAACTAATCCCTTGTCATTAGGCAT 
GRMZM2G390374_ys3      TTATTTATTTATTCATATACTATGAAGTGATTTATTAACTAATCCCTTGTCATTAGGCAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTTTATACCCATCATCACCCCTAACCATATCATGAAAAATTGTAGCTTCTACTTATTTAT 
GRMZM2G390374_ys3      TTTTATACCCATCATCACCCCTAACCATATCATGAAAAATTGTAGCTTCTACTTATTTAT                        
                       ************************************************************ 
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GRMZM2G390374_B73      GTTGATAGAGAAGTTATTGGTGTTCTATTTTTGTTATTAGGAGCCAAACTACTAAAGGTA 
GRMZM2G390374_ys3      GTTGATAGAGAAGTTATTGGTGTTCTATTTTTGTTATTAGGAGCCAAACTACTAAAGGTA 
                                                                R  S  Q  T  T  K  G 
                       ************************************************************   
GRMZM2G390374_B73      TCTGGATAGCACGTTGTGTTGGTGTTGAACCTTGTACTGTTGTATTGGATCTGGAGGGTA 
GRMZM2G390374_ys3      TCTGGATAGCACGTTGTGTTGGTGTTGAACCTTGTACTGTTGTATTGGATCTGGAGGGTA 
                        I  W  I  A  R  C  V  G  V  E  P  C  T  V  V  L  D  L  E  G                          
                       ************************************************************   
GRMZM2G390374_B73      CTGATGGAAGAGAGAGAGGAGAGGTAAGACTATGTACACAGGTCAATTATAATGTTTAGT 
GRMZM2G390374_ys3      CTGATGGAAGAGAGAGAGGAGAGGTAAGACTATGTACACAGGTCAATTATAATGTTTAGT 
                        T  D  G  R  E  R  G  E                           
                       ************************************************************   
GRMZM2G390374_B73      ATGAGTTAGCGAACTCTTCAAGTAGTGTGCAATGCTAGAATGCTTCTGGAAGTCAATGTG 
GRMZM2G390374_ys3      ATGAGTTAGCGAACTCTTCAAGTAGTGTGCAATGCTAGAATGCTTCTGGAAGTCAATGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GTTTGCATCAGTTTAACATTTTTTTGTTCCTTGATCTAGTGCATGGCAGTTAACATTTTT 
GRMZM2G390374_ys3      GTTTGCATCAGTTTAACATTTTTTTGTTCCTTGATCTAGTGCATGTCAGTTAACATTTTT                        
                       ********************************************* **************   
GRMZM2G390374_B73      TTTCTTCTTTGATTTAGTGCCCAGCCTACCAATCTGGGATTTAGATTATACAAGGCAAGT 
GRMZM2G390374_ys3      TTTCTTCTTTGATTTAGTGCCCAGCCTACCAATCTGGGATTTAGATTATACAAGGCAAGT                        
                       ************************************************************   
GRMZM2G390374_B73      TTAGAAACTACCCTATACTTTGATATTAAGGGCTAGTTTGGTAACTCCATTTTCTCAAGG 
GRMZM2G390374_ys3      TTAGAAACTACCCTATACTTTGATATTAAGGGCTAGTTTGGCAACTCCATTTTCTCAAGG                        
                       ***************************************** ******************   
GRMZM2G390374_B73      GATTCTCATTTTCCTAAAGGAAAAATGGACTAATTTTCCTTGTGAAAATGAAAATTCCTT 
GRMZM2G390374_ys3      GATTCTCATTTTCCTAAAGGAAAAATGAACTAATTTTCCTTGGGAAAATGAAAATTCCTT                        
                       *************************** ************** *****************   
GRMZM2G390374_B73      GGAAAAATGGGGTTGCCAAACTAGCTCTAACATAAGATATTCCTCCTTATCTTTGGTAAT 
GRMZM2G390374_ys3      GGAAAAATGGTGTTGCCAAACTAGCTCTAACATAAGATATTCCTCCTTATCTTTGGTAAT                        
                       ********** *************************************************   
GRMZM2G390374_B73      GTACATGACAGTCAACAGATAATTGTAATTGCAAAG-TTTTTTTTATGTGAGGGAAAGTG 
GRMZM2G390374_ys3      GTACATGACAGTCAACAGATAATTGTAATTGCAAAGTTTTTTTTTATGTGAGGGAAAGTG                        
                       ************************************ ***********************   
GRMZM2G390374_B73      TGAAAAGGTCTTATATTATAAAATACAGACTCACCCAGCATCAGTACTTTCTGTCCTACT 
GRMZM2G390374_ys3      TGAAAAGGTCTTATATTATAAAATGCAGACTCACCCAGCATCAGTACTTTCTGTCCTACT                        
                       ************************ ***********************************   
GRMZM2G390374_B73      GTTGTGATTGCTTTGACATGGCATCGTTGAATGAATTTCTCGTATTGAAGTAATAAGAAA 
GRMZM2G390374_ys3      GTTGTGATTGCTTTGACATGGCATCGTTGAATGAATTTCTCGTATTGAAGTAATAAGAAA                        
                       ************************************************************   
GRMZM2G390374_B73      TGAAAAAGAGAATGATACTCTTGATCTTCCAGTGAATTCAACCTTCTTGATTAGTACTAA 
GRMZM2G390374_ys3      TGAAAAAGAGAATGATACTCTTGATCTTCCAGTGAATTCAACCTTCTTGATTAGTACTAA                        
                       ************************************************************   
GRMZM2G390374_B73      TGTTTTAAAAAAGCACCCTTACATGGTGAGTTCAAATGACTTCAGAATGGCATGTGGACG 
GRMZM2G390374_ys3      TGTTTTAAAAAAGCACCCTTACATGGTGAGTTGAAATGACTTCAGAATGGCATGTGGACG                        
                       ******************************** ***************************   
GRMZM2G390374_B73      AAACATTTATGCGTGCTTCTTTTAGGAGGTTATTGTAAAGTTTGTTTTCTGACACCTCTC 
GRMZM2G390374_ys3      AAACATTTATGCGTGCTTCTTTTAGGAGGTTATTGTAAAGTTTGTTTTCTGACACCTCTC                       
                       ************************************************************   
GRMZM2G390374_B73      TCCCTCTCTGTTTTTTTGTCGCATTTAGGATGACACTGCATTTGAGAAGCAAAGTTCGTT 
GRMZM2G390374_ys3      TCCCTCTCTGTTTTTTTGTCGCATTTAGGATGACACTGCATTTGAGAAGCAAAGTTCGTT 
                                                    D  D  T  A  F  E  K  Q  S  S  L                        
                       ************************************************************   
GRMZM2G390374_B73      ATTTGCACTTGCAATTTCAGACATAGTTCTAATTAACATGTGAGTCACCCTGTATGATAT 
GRMZM2G390374_ys3      ATTTGCTCTTGCAATTTCAGACATAGTTCTAATTAACATGTGAGTCACCCTGTATGATAT 
                         F  A  L  A  I  S  D  I  V  L  I  N  M 
                            A                           
                       ****** *****************************************************   
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GRMZM2G390374_B73      TGTTACGAGTTCCCCTTAGACTTATTTGTTGAACCTTTAGTTATCACACTACATACTTAA 
GRMZM2G390374_ys3      TGTTACGAGTTCCTCTTAGACTTATTTGTTGAACCTTTAGTTATCACACTACATACTTAA                        
                       ************* **********************************************   
GRMZM2G390374_B73      TTTTATCTCTATGTTTATGTGTACAGGTGGTGCCATGATATTGGCCGTGAACAAGCTGCC 
GRMZM2G390374_ys3      TTTTATCTCTATGTTTATGTGTACAGGTGGTGCCATGATATTGGCCGTGAACAAGCTGCC 
                                                  W  C  H  D  I  G  R  E  Q  A  A                          
                       ************************************************************   
GRMZM2G390374_B73      AATAAACCACTTCTAAAGACTGTATTTCAGGTACCGAGGTTAAATCTGTCTTTCAGGGAT 
GRMZM2G390374_ys3      AATAAACCACTTCTAAAGACTGTATTTCAGGTACCGAGGTTAAATCTGTCTTTCAGGGAT 
                        N  K  P  L  L  K  T  V  F  Q                           
                       ************************************************************   
GRMZM2G390374_B73      ACCTTATGCACATATGATATACATATAGTCCTGATCATCTGATGTATAGTAACACTTGGA 
GRMZM2G390374_ys3      ACCTTATGCACATATGATATACATATAGTCCTGATCATCTGATGT---TCTACACTTGGA                        
                       *********************************************      *********   
GRMZM2G390374_B73      CATCTGAGTATGTAGGTCATGATGCGTTTGTTTAGTCCTCGGAAGACAACACTACTATTT 
GRMZM2G390374_ys3      CATCTGAGTATGTAGGTCATGATGCGTTTGTTTAGTCCTCGGAAGACAACACTACTATTT 
                                       V  M  M  R  L  F  S  P  R  K  T  T  L  L  F    
                       ************************************************************   
GRMZM2G390374_B73      GTTATACGTGATAAAACCAGGGTTTGCCTCTCCTTTATTATATTGCATTCTTGAATATTT 
GRMZM2G390374_ys3      GTTATACGTGATAAAACCAGGGTTTGCCTCTCCTTTATTATATTGCATTCTTGAATATTT 
                        V  I  R  D  K  T  R                           
                       ************************************************************   
GRMZM2G390374_B73      GTTCCATTCACTTAAGCAAATCTTAGACACGTCATTGTTTTCATGTAGACTCCACTTGAA 
GRMZM2G390374_ys3      GTTCCATTCACTTAAGCAAATCTTAGACACGTCATTGTTTTCATGTAGACTCCACTTGAA 
                                                                        T  P  L  E                          
                       ************************************************************   
GRMZM2G390374_B73      CATCTAGAACCAGTTCTAAGGGAGGATATTCAAAAGGTGCTGGCATTCTTTCTTTTTCTT 
GRMZM2G390374_ys3      CATCTAGAACCAGTTCTAAGGGAGGATATTCAAAAGGTGCTGGCATTCTTTCTTTTTCTT 
                        H  L  E  P  V  L  R  E  D  I  Q  K                           
                       ************************************************************   
GRMZM2G390374_B73      TCATATTTTCTTACTAGCTTTAGCTTGCTGGCTTCCTCCAGTTCTAATATTTTCATAGAT 
GRMZM2G390374_ys3      TCATATTTTCTTACTAGCTTTAGCTTGCTGGCTTCCTCCAGTTCTAATATTTTCATAGAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTGATCAGATATGGAATTCTGTTGCCAAGCCAGAGGCACACAAAGACACCCCTATCAGTG 
GRMZM2G390374_ys3      TTGATCAGATATGGAATTCTGTTGCCAAGCCAGAGGCACACAAAGACACCCCTATCAGTG 
                                 I  W  N  S  V  A  K  P  E  A  H  K  D  T  P  I  S                          
                       ************************************************************   
GRMZM2G390374_B73      AATTTTTCAATGTAAGCTATATATTTTTGTTGTACAAACTTTTAAAAGAATATCATGATT 
GRMZM2G390374_ys3      AATTTTTCAATGTAAGCTATATATTTTTGTTGTACAAACTTTTAAAAGAATATCATGATT 
                        E  F  F  N                           
                       ************************************************************   
GRMZM2G390374_B73      TTACTAGAACATCATTTGTCAATATGAAGGTACAAGTTACTGCATTGTCCAGTTTTGAAG 
GRMZM2G390374_ys3      TTACTAGAACATCATTTGTCAATATGAAGGTACAAGTTACTGCATTGTCCAGTTTTGAAG 
                                                     V  Q  V  T  A  L  S  S  F  E   
                       ************************************************************   
GRMZM2G390374_B73      AAAAAGAGGAGCAGTTTAGAGAACAGGTACTTCAAAGATCACTTGGAAGTTAAAACTCAG 
GRMZM2G390374_ys3      AAAAAGAGGAGCAGTTTAGAGAACAGGTACTTCAAAGATCACTTGGAAGTTAAAACTCAG 
                       E  K  E  E  Q  F  R  E  Q                           
                       ************************************************************   
GRMZM2G390374_B73      TGCTGTGTAGAATTTTCAGTAGGGAAAGTATTGTACACTGTTTCTATTTTTAAGCAATTA 
GRMZM2G390374_ys3      TGCTGTGTAGAATTTTCAGTAGGGAAAGTATTGTACACTGTTTCTATTTTTAAGCAATTA                        
                       ************************************************************   
GRMZM2G390374_B73      TTTTCAAGATCCTTACTTTTACCTTGACCAGGTTCAACAACTTAGGCAGAGATTTTCAAA 
GRMZM2G390374_ys3      TTTTCAAGATCCTTACTTTTACCTTGACCAGGTTCAACAACTTAGGCAGAGATTTTCAAA 
                                                       V  Q  Q  L  R  Q  R  F  S  N                          
                       ************************************************************  
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GRMZM2G390374_B73      TTCAATTGCACCAGGAGGTCTTGCAGGTGATAGAAGAGGAGTAGTTCCTGCTTCAGGTTT 
GRMZM2G390374_ys3      TTCAATTGCACCAGGAGGTCTTGCAGGTGATAGAAGAGGAGTAGTTCCTGCTTCAGGTTT 
                        S  I  A  P  G  G  L  A  G  D  R  R  G  V  V  P  A  S  G  F                          
                       ************************************************************   
GRMZM2G390374_B73      TCTGTTTAGTTCACAACAGATTTGGAAAGTTATCCGAGAGAACAAGGATCTTGATCTTCC 
GRMZM2G390374_ys3      TCTGTTTAGTTCACAACAGATTTGGAAAGTTATCCGAGAGAACAAGGATCTTGATCTTCC 
                        L  F  S  S  Q  Q  I  W  K  V  I  R  E  N  K  D  L  D  L  P                          
                       ************************************************************   
GRMZM2G390374_B73      TGCTCACAAGGTACTTCTCTTTCTGGCTTGCATTAAGTGTTAGAATATAATGTGCTTGTA 
GRMZM2G390374_ys3      TGCTCACAAGGTACTTCTCTTTCTGGCTTGCATTAAGTGTTAGAATATAATGTGCTTGTA 
                         A  H  K                           
                       ************************************************************   
GRMZM2G390374_B73      AGGTTATGGTCATATCAGATCAGGGGTCTACACGGTTGTGATATAATAGAGAAAGACCTT 
GRMZM2G390374_ys3      AGGTTATGGTCATATCAGATCAGGGGTCTACACGGTTGTGATATAATAGAGAAAGACCTT                        
                       ************************************************************   
GRMZM2G390374_B73      AAACTCGGATTAAAAATAGAATCAAGTTTGATCTATCCCAGAGATAGCAGAGTTAGCATT 
GRMZM2G390374_ys3      AAACTCCGATTAAAAATAGAATCAAGTTTGATCTATCCCAGAGATAGCAGAGTTAGAATT                        
                       ****** ************************************************* ***   
GRMZM2G390374_B73      AGAGTTGGTTAAGGTAGTTGTACTCGAGTTGGACTTCAAGTCATATTGTAATCTGCTCAG 
GRMZM2G390374_ys3      AGAGTCGGTTAAGGTAGTTGTACTCAAGTTGGACTTCAAGTCATATTGTAATCTGCTCAG                        
                       ***** ******************* **********************************   
GRMZM2G390374_B73      CCTCCCTTGGCTTAATAGGTCAGGATGAACAACTTAAACCTGGTGCCATGTTTCCTTACA 
GRMZM2G390374_ys3      CCTCCCTTGGCTTAATAGGTCAGGATGAACAACTTAAACCTGGTGCCATGTTTCCTTACA                        
                       ************************************************************   
GRMZM2G390374_B73      TGGTAATCAGAGCCAACTCCTCCACCCACTTCTAGAATCATAGCTCACGGTAACAAGTCT 
GRMZM2G390374_ys3      TGGTAATCAGAGCCAACTCCTCCACCCACTTCTAGAATCATAGCTCACGGTAACAAGTCT                        
                       ************************************************************   
GRMZM2G390374_B73      CTATGGTGTCTACCTCAAACTCTATTATGCCAACACCCCTCCTAGGACTATTCATGATGG 
GRMZM2G390374_ys3      CTATGGTGTCTACCTCAAACTCTATTATGCCAACACCCCTCCTAGGACTATTCATGATGG                        
                       ************************************************************   
GRMZM2G390374_B73      TAAAGCTTTTAAAAAATAACTCCGCGCTCTAGAAGACACAATCTCTACCTATCCTCAGGG 
GRMZM2G390374_ys3      TAAAGCTTTTAAAAAATAACTCCGCGCTCTAGAAGACACAATCTCTACCTATCCTCAGGG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGCGCAGCTACAGGGCTACCTTGATGGCTCTGCTATTGCACCAGAAGAGAAGATCAACA 
GRMZM2G390374_ys3      GTGCGCAGCTACAGGGCTACCTTGATGGCTCTGCTATTGCACCAGAAGAGAAGATCAACA                        
                       ************************************************************   
GRMZM2G390374_B73      CCAAGAAAGACGACGATTCGTTAGATAAACACAAACTATAATACATTTGTTGGAATGTTG 
GRMZM2G390374_ys3      CCAAGAAAGACGACGATTCGTTAGATAAACACAAACTATAATACATTTGTTGGAATGTTG                        
                       ************************************************************   
GRMZM2G390374_B73      CACTAGAAGAGAAGCTCAACACCAAGATAGGAGATGATTCGTCAAGAAAACTCAATTCAG 
GRMZM2G390374_ys3      CACTAGAAGAGAAGCTCAACACCAAGATAGGAGATGATTCGTCAAGAAAACTCAATTCAG                        
                       ************************************************************   
GRMZM2G390374_B73      AGTACACCCGATGGACAGTGTTTAAAAACAAGTTCTCAGTTTCTTCATGACCTCCATGAC 
GRMZM2G390374_ys3      AGTACACCCGATGGACAGTGTTTAAAAACAAGTTCTCAGTTTCTTCATGACCTCCATGAC                        
                       ************************************************************   
GRMZM2G390374_B73      TCTAGAAGTCATGAGTCAAGTTTCAACCTACGAGACTCCCAAGAGGTGTGGTTTGAGCTC 
GRMZM2G390374_ys3      TCTAGAAGTCATGAGTCAAGTTTCAACCTACGAGACTCCCAAGAGGTGTGGTTTGAGCTC                        
                       ************************************************************   
GRMZM2G390374_B73      CAGAAGACCTAAGTGTCTTAGTCTAGGGTAAGGATAGTGAACATGAGGATCACCCTGGCA 
GRMZM2G390374_ys3      CAGAAGACCTAAGTGTCTTAGTCTAGGGTAAGGATAGTGAACATGAGGATCACCCTGGCA                        
                       ************************************************************   
GRMZM2G390374_B73      ACAAACAAAAAAGGTAACATAACTTATCAAGATGAAGCCTCTAGCAGATGAGATCACATC 
GRMZM2G390374_ys3      ACAAACAAAAAAGGTAACATAACTTATCAAGATGAAGCCTCTAGCAGATGAGATCACATC                        
                       ************************************************************   
GRMZM2G390374_B73      TACAAAGAACTCATCTCGTACAAAGAACTCATCCCGGACGAAGTGCAGGTCGATCTCCAC 
GRMZM2G390374_ys3      TACAAAGAACTCATCTCGTACAAAGAACTCATCCCGGACGAAGTGCAGGTCGATCTCCAC                        
                       ************************************************************   
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GRMZM2G390374_B73      ATGATTCGTGTGCTAATGCTGCACGGGATTGGTGGAGAGGTAGACGACGCTAATGTTGTC 
GRMZM2G390374_ys3      ATGATTCGTGTGCTAATGCTGCACGGGATTGGTGGAGAGGTAGACGACGCTAATGTTGTC                        
                       ************************************************************   
GRMZM2G390374_B73      GTATTAGACGAGGGTGGCACGCTGAAGGGGGTTGTGGAGCTCGTGGAGGAGCTAGCGCAT 
GRMZM2G390374_ys3      GTATTAGACGAGGGTGGCACGCTGAAGGGGGTTGTGGAGCTCGTGGAGGAGCTAGCGCAT                        
                       ************************************************************   
GRMZM2G390374_B73      CCAGGAGGCCTTTGCCACGCCATTGGCCACAGTGCGGTACTCGGCCTCGGCACTGGAGCG 
GRMZM2G390374_ys3      CCAGGAGGCCTTTGCCACGCCATTGGCCACAGTGCGGTACTCGGCCTCGGCACTGGAGCG                       
                       ************************************************************   
GRMZM2G390374_B73      GGAGACGACGAGCTGCCGCTTGGCAGCTCAGGAAATGAGGTTGAAGCCCAGGAACATGGC 
GRMZM2G390374_ys3      GGAGACGACGAGCTGCCGCTTGGCAGCTCAGGAAATGAGGTTGAAGCCCAGGAACATGGC                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGCCGGAGGTGGACCGGCGCGTGTCGGGGCAGCCTGCCCAGTCAGCGTCGGTGTAGAC 
GRMZM2G390374_ys3      ATAGCCGGAGGTGGACCGGCGCGTGTCGGGGCAGCCTGCCCAGTCAGCGTCGGTGTAGAC                        
                       ************************************************************   
GRMZM2G390374_B73      CACAAGTTCCGACGTCGAGGATGGTCGGAGTAGGAGGCCGTAGTCGAGGGAGCCGCAAAG 
GRMZM2G390374_ys3      CACAAGTTCCGACGTCGAGGATGGTCGGAGTAGGAGGCCGTAGTCGAGGGAGCCGCAAAG                        
                       ************************************************************   
GRMZM2G390374_B73      GTAGCGCAGGATCCACTTGAGAGCGGTGAGATGGGGCTCCCGTGGAGTGTGCATATGGAG 
GRMZM2G390374_ys3      GTAGCGCAGGATCCACTTGAGAGCGGTGAGATGGGGCTCCCGTGGAGTGTGCATATGGAG                        
                       ************************************************************   
GRMZM2G390374_B73      GCACACCTGCTGGACGGCGTAGGCGATGTCGGGCCGGGAGAAGGTGAGATACTGGAGCGC 
GRMZM2G390374_ys3      GCACACCTGCTGGACGGCGTAGGCGATGTCGGGCCGGGAGAAGGTGAGATACTGGAGCGC                        
                       ************************************************************   
GRMZM2G390374_B73      GCCTGTCAGGCTCCGGTAAGAAGTCGCGTCGGCGACCGGAGGCCCGTCGTCCTTAGAGAG 
GRMZM2G390374_ys3      GCCTGTCAGGCTCCGGTAAGAAGTCGCGTCGGCGACCGGAGGCCCGTCGTCCTTAGAGAG                        
                       ************************************************************   
GRMZM2G390374_B73      CTTCGGCTGAGTGTCGACAGACATGGAGCAGGGTTTGCAGTCGAACATGCCAGTCCGCTC 
GRMZM2G390374_ys3      CTTCGGCTGAGTGTCGACAGACATGGAGCAGGGTTTGCAGTCGAACATGCCAGTCCGCTC                        
                       ************************************************************   
GRMZM2G390374_B73      TAGAATGTCGATGGCGTACTGGCGCTGGTGCAGGAAGAGACCCTGGGTCGGCGTTTGGCG 
GRMZM2G390374_ys3      TAGAATGTCGATGGCGTACTGGCGCTGGTGCAGGAAGAGACCCTGGGTCGGCGTTTGGCG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGATGCCGAGGAAGTGATGGAGAGGCCCCAGGTCCTTCATCGCAAACTCCTGCTAGAGG 
GRMZM2G390374_ys3      GTGATGCCGAGGAAGTGATGGAGAGGCCCCAGGTCCTTCATCGCAAACTCCTGCTAGAGG                        
                       ************************************************************   
GRMZM2G390374_B73      GCGATGATCGTGCACTGTAGGAGATCGGCGGTGGATGCCGTGAGCATGATGTCATCGACA 
GRMZM2G390374_ys3      GCGATGATCGTGCACTGTAGGAGATCGGCGGTGGATGCCGTGAGCATGATGTCATCGACA                        
                       ************************************************************   
GRMZM2G390374_B73      TAGAGCAGGAGGTAGACGTTGTCCTAGCCGCGCCGGTAGATGAAGAGTGACGTATCCGAC 
GRMZM2G390374_ys3      TAGAGCAGGAGGTAGACGTTGTCCTAGCCGCGCCGGTAGATGAAGAGTGACGTATCCGAC                        
                       ************************************************************   
GRMZM2G390374_B73      TTGGCCCCGAGAAGCCGATGGAGGCCAAGTAGGAGGCAAAGCGGTTGTACCAGGCCCGCG 
GRMZM2G390374_ys3      TTGGCCCCGAGAAGCCGATGGAGGCCAAGTAGGAGGCAAAGCGGTTGTACCAGGCCCGCG                        
                       ************************************************************   
GRMZM2G390374_B73      GCGCCTGCTTGAGGCAGTAGAGGAAGCGGTTCAGCCGTCAGACTAGGTCCGGGTGAGCGG 
GRMZM2G390374_ys3      GCGCCTGCTTGAGGCAGTAGAGGAAGCGGTTCAGCCGTCAGACTAGGTCCGGGTGAGCGG                        
                       ************************************************************   
GRMZM2G390374_B73      CGTCGACGAAGCCGGTGGGCTGGCTGCAGTAGACATTCTCCGTTAGAGTGACATGGAGGA 
GRMZM2G390374_ys3      CGTCGACGAAGCCGGTGGGCTGGCTGCAGTAGACATTCTCCGTTAGAGTGACATGGAGGA                        
                       ************************************************************   
GRMZM2G390374_B73      AAGCGTTCTTGACGTCGAGCTAATGGATCACCCAATTCCGGGAGAGGGCGAGGGAGAGGA 
GRMZM2G390374_ys3      AAGCGTTCTTGACGTCGAGCTAATGGATCACCCAATTCCGGGAGAGGGCGAGGGAGAGGA                        
                       ************************************************************   
GRMZM2G390374_B73      CGGCGTGAACGGTGGCGAACTTGACGACGGGGCTGAAGGTCTCGTCATAGTCCACTCTAG 
GRMZM2G390374_ys3      CGGCGTGAACGGTGGCGAACTTGACGACGGGGCTGAAGGTCTCGTCATAGTCCACTCTAG                        
                       ************************************************************   
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GRMZM2G390374_B73      GGCGCTGGGTGAAGCCCCGAAGGACCCAGCGGGCCTTGTAGTGGTTGAGGGAGCCGTCCG 
GRMZM2G390374_ys3      GGCGCTGGGTGAAGCCCCGAAGGACCCAGCGGGCCTTGTAGTGGTTGAGGGAGCCGTCCG                        
                       ************************************************************   
GRMZM2G390374_B73      AGGTCAGCTTGTGGCGAAAGAGCCACTTGTCAGTGACCACATTGGCGCCAGGAGGATGTG 
GRMZM2G390374_ys3      AGGTCAGCTTGTGGCGAAAGAGCCACTTGTCAGTGACCACATTGGCGCCAGGAGGATGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GCACCAGGTCCTAGGTGTGGTTGGCCAGCAGGGGCCACGTACTCCTCCATGGCCCGACGC 
GRMZM2G390374_ys3      GCACCAGGTCCTAGGTGTGGTTGGCCAGCAGGGGCCACGTACTCCTCCATGGCCCGACGC                        
                       ************************************************************   
GRMZM2G390374_B73      CAGTGAGGGTCAGCGAGGGCGGTGCGAACGGATGAGGGGACCAGGGAGGCGTCCGACGGA 
GRMZM2G390374_ys3      CAGTGAGGGTCAGCGAGGGCGGTGCGAACGGATGAGGGGACCAGGGAGGCGTCCGACGGA                        
                       ************************************************************   
GRMZM2G390374_B73      GTAGTGGTCGTATCATCGGCCAGGATCAGCCTGTCGATAGGCTAGAGGACACCGGCGGCG 
GRMZM2G390374_ys3      GTAGTGGTCGTATCATCGGCCAGGATCAGCCTGTCGATAGGCTAGAGGACACCGGCGGCG                        
                       ************************************************************   
GRMZM2G390374_B73      CGGCGAGTCACCATCTAGTGGATGTACCCGGGGTCGCGGTGAATGGCGACCGGGTGGTAA 
GRMZM2G390374_ys3      CGGCGAGTCACCATCTAGTGGATGTACCCGGGGTCGCGGTGAATGGCGACCGGGTGGTAA                        
                       ************************************************************   
GRMZM2G390374_B73      ACCGACGGCTTAGAATGAGACGCCGGAACGCCGGTGCCTCGGGCGTGGCCGGCTCGCGGC 
GRMZM2G390374_ys3      ACCGACGGCTTAGAATGAGACGCCGGAACGCCGGTGCCTCGGGCGTGGCCGGCTCGCGGC                        
                       ************************************************************   
GRMZM2G390374_B73      GGTGATCGACGACGGTGGGGTCGGCGAAATGGATCGCTCTCGTCGAGGGGCCCGGGTCCG 
GRMZM2G390374_ys3      GGTGATCGACGACGGTGGGGTCGGCGAAATGGATCGCTCTCGTCGAGGGGCCCGGGTCCG                        
                       ************************************************************   
GRMZM2G390374_B73      TGGGCGCCGAGGGAGGAGAGCTCCCGCGGTGGTGGTAGACGGTGGCGGAGTCAGCGAAGC 
GRMZM2G390374_ys3      TGGGCGCCGAGGGAGGAGAGCTCCCGCGGTGGTGGTAGACGGTGGCGGAGTCAGCGAAGC                        
                       ************************************************************   
GRMZM2G390374_B73      GAGTCCTGCTCGTCGACGAGGCCGGAGTTGCCGGGGCCGTGCGTGGCGCAGGCGGGGTCG 
GRMZM2G390374_ys3      GAGTCCTGCTCGTCGACGAGGCCGGAGTTGCCGGGGCCGTGCGTGGCGCAGGCGGGGTCG                       
                       ************************************************************   
GRMZM2G390374_B73      ACGGGGCCGCGCGTGGCGCAGGCGAGGTCGACAGGGCCACGCGTGGCGTAGGCATAGACG 
GRMZM2G390374_ys3      ACGGGGCCGCGCGTGGCGCAGGCGAGGTCGACAGGGCCACGCGTGGCGTAGGCATAGACG                        
                       ************************************************************   
GRMZM2G390374_B73      ATGGGGCCGCACGTGGTGCGGGTAGAAGTGCGAGCGGGTGTGTCGAAGCCGCGTGTGGCA 
GRMZM2G390374_ys3      ATGGGGCCGCACGTGGTGCGGGTAGAAGTGCGAGCGGGTGTGTCGAAGCCGCGTGTGGCA                        
                       ************************************************************   
GRMZM2G390374_B73      CGAGCGGGGTCGACGGGGCCACGCGCGAGGGCGGTGAAGCCGCGAGAGGCATGGGCAACG 
GRMZM2G390374_ys3      CGAGCGGGGTCGACGGGGCCACGCGCGAGGGCGGTGAAGCCGCGAGAGGCATGGGCAACG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGCGAGTCGAGGTGCCTGGGAGGGATGGGTGCTCAGATCAGACTCAAGGAGGAAGTCGA 
GRMZM2G390374_ys3      GTGCGAGTCGAGGTGCCTGGGAGGGATGGGTGCTCAGATCAGACTCAAGGAGGAAGTCGA                       
                       ************************************************************   
GRMZM2G390374_B73      GATCGGTGGGTGGGGAGGAGCCAGCAATGGGAAACACATCTTCGTTGAAGACGACATGAT 
GRMZM2G390374_ys3      GATCGGTGGGTGGGGAGGAGCCAGCAATGGGAAACACATCTTCGTTGAAGACGACATGAT                        
                       ************************************************************   
GRMZM2G390374_B73      GAGAGATGATGATGCGATGGGAGGTGAGGTCAAGACAGTGATACCCCTTGTGGTAAGGGG 
GRMZM2G390374_ys3      GAGAGATGATGATGCGATGGGAGGTGAGGTCAAGACAGTGATACCCCTTGTGGTAAGGGG                        
                       ************************************************************   
GRMZM2G390374_B73      AGTAGCCAAGAAAGAGGCAACGAGTGGAGCGTGGAGACAACTTATGAGGACCAGTAGCGG 
GRMZM2G390374_ys3      AGTAGCCAAGAAAGAGGCAACGAGTGGAGCGTGGAGACAACTTATGAGGACCAGTAGCGG                        
                       ************************************************************   
GRMZM2G390374_B73      AAGTGTTGGGATAGCAGGCACAACCGAACACGCGGAGATAGTCGTAGGAGGGGGGTTGTG 
GRMZM2G390374_ys3      AAGTGTTGGGATAGCAGGCACAACCGAACACGCGGAGATAGTCGTAGGAGGGGGGTTGTG                        
                       ************************************************************   
GRMZM2G390374_B73      CCGTACGGGGCAAAGTAGGGGGTGGGGTGGCTCACTGCCTTCGATGGGAGGTGGTTTAGG 
GRMZM2G390374_ys3      CCGTACGGGGCAAAGTAGGGGGTGGGGTGGCTCACTGCCTTCGATGGGAGGTGGTTTAGG                        
                       ************************************************************ 	
 70
 
 
GRMZM2G390374_B73      AGGTGGGTGGCGGTGTGCAAGGCCTCTACCCAATAGCTGGCGGGGAGAGACGCCTGGAAG 
GRMZM2G390374_ys3      AGGTGGGTGGCGGTGTGCAAGGCCTCTACCCAATAGCTGGCGGGGAGAGACGCCTGGAAG                        
                       ************************************************************   
GRMZM2G390374_B73      AGAAGGCATCATATCATATTGGTGGTGGTGTGAATCATGCGCTCGGCCCGGCCATTCTGG 
GRMZM2G390374_ys3      AGAAGGCATCATATCATATTGGTGGTGGTGTGAATCATGCGCTCGGCCCGGCCATTCTGG                        
                       ************************************************************   
GRMZM2G390374_B73      GTAGAGGTGTAGGGGCACGAGAGACGCAACTGAACTCCACTGGTGAGGAAGAATGACCTG 
GRMZM2G390374_ys3      GTAGAGGTGTAGGGGCACGAGAGACGCAACTGAACTCCACTGGTGAGGAAGAATGACCTG                        
                       ************************************************************   
GRMZM2G390374_B73      GAGGCGTGGTTGTCGAACTCGCGACCATTGTCACACTGCAGGGCACGGACCAGGCGACAG 
GRMZM2G390374_ys3      GAGGCGTGGTTGTCGAACTCGCGACCATTGTCACACTGCAGGGCACGGACCAGGCGACAG                       
                       ************************************************************   
GRMZM2G390374_B73      AATTTGGTGGAGACCCAGGCGAAGAAGTGAGGGTGGTAAAAGTGTCGGACTTCAACCGAA 
GRMZM2G390374_ys3      AATTTGGTGGAGACCCAGGCGAAGAAGTGAGGGTGGTAAAAGTGTCGGACTTCAACCGAA                        
                       ************************************************************   
GRMZM2G390374_B73      GAGGAAAAGTCCAGAGAAAATGGGAAAAATCATCCAAAATTACCAAATAGTATTTATATC 
GRMZM2G390374_ys3      GAGGAAAAGTCCAGAGAAAATGGGAAAAATCATCCAAAATTACCAAATAGTATTTATATC                        
                       ************************************************************   
GRMZM2G390374_B73      CGGAAAGACTAAGTATAGGCGAGGTCCAGAGGTCACAATGAACCAGGTCAAAAGTCTGCT 
GRMZM2G390374_ys3      CGGAAAGACTAAGTATAGGCGAGGTCCAGAGGTCACAATGAACCAGGTCAAAAGTCTGCT                        
                       ************************************************************   
GRMZM2G390374_B73      CAGCCCGAGAAGAAGAGGTAGTAAAAGGGAGACGAGTGTGTCGGCCAAGCTGACAAGCAT 
GRMZM2G390374_ys3      CAGCCCGAGAAGAAGAGGTAGTAAAAGGGAGACGAGTGTGTCGGCCAAGCTGACAAGCAT                        
                       ************************************************************   
GRMZM2G390374_B73      GACACAGGCCCTCAAAATGTCCCCTATTACAAGAAGAATCTAAACTACTGGAAAGCTTGG 
GRMZM2G390374_ys3      GACACAGGCCCTCAAAATGTCCCCTATTACAAGAAGAATCTAAACTACTGGAAAGCTTGG                        
                       ************************************************************   
GRMZM2G390374_B73      TCATGACGTCAGGTCCTAGGTGGCCGAGACGTCGATGCCAACGGTGGAGGTGGTGGAGAC 
GRMZM2G390374_ys3      TCATGACGTCAGGTCCTAGGTGGCCGAGACGTCGATGCCAACGGTGGAGGTGGTGGAGAC                        
                       ************************************************************   
GRMZM2G390374_B73      CAGGACGAGAGGTGGAGACACGCAGGTGGAAGAGTGCCGGAGCGTGTAGAGGGCCCCGAC 
GRMZM2G390374_ys3      CAGGACGAGAGGTGGAGACACGCAGGTGGAAGAGTGCCGGAGCGTGTAGAGGGCCCCGAC                        
                       ************************************************************   
GRMZM2G390374_B73      GCTGTCACATCGGGCGAGTGGGGTCCTGGTGGCCAGATCCTTCACAGAAAAACCAGAGGG 
GRMZM2G390374_ys3      GCTGTCACATCGGGCGAGTGGGGTCCTGGTGGCCAGATCCTTCACAGAAAAACCAGAGGG                       
                       ************************************************************   
GRMZM2G390374_B73      GTCAAACTCAATGGAACAAGAATTGTCGGTGGTGAACCGACGGACGAAAAGGAGATTGTG 
GRMZM2G390374_ys3      GTCAAACTCAATGGAACAAGAATTGTCGGTGGTGAACCGACGGACGAAAAGGAGATTGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GGTGATGTGTGGGGCTACGAGAACGTCGTTGAGATAGAACGGTCCAGGGAGCACTGAGGC 
GRMZM2G390374_ys3      GGTGATGTGTGGGGCTACGAGAACGTCGTTGAGATAGAACGGTCCAGGGAGCACTGAGGC                        
                       ************************************************************   
GRMZM2G390374_B73      ACCTACTGAGGTGACCGAAAGAGTGGAACCGTTTCCAAAAACGATCGAGGTAGGGTGTGT 
GRMZM2G390374_ys3      ACCTACTGAGGTGACCGAAAGAGTGGAACCGTTTCCAAAAACGATCGAGGTAGGGTGTGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGGAGGAGGTGGGTGTGAGCAAGATAGCATGCCTTCGGTGGGGGTGGTGTGGTAGGATGC 
GRMZM2G390374_ys3      GGGAGGAGGTGGGTGTGAGCAAGATAGCATGCCTTCGGTGGGGGTGGTGTGGTAGGATGC                        
                       ************************************************************   
GRMZM2G390374_B73      ACCGGAGTCGATGACCCAGTCAGAAGCTGATAGAGCTAGCGCCATGGTGCTGTATGCGGC 
GRMZM2G390374_ys3      ACCGGAGTCGATGACCCAGTCAGAAGCTGATAGAGCTAGCGCCATGGTGCTGTATGCGGC                       
                       ************************************************************   
GRMZM2G390374_B73      GGCGAGAGAGGCTGGGTCCTAGCCTCCAGCGAACGGGGACCAGGGTGTCGTGGTAGGGGT 
GRMZM2G390374_ys3      GGCGAGAGAGGCTGGGTCCTAGCCTCCAGCGAACGGGGACCAGGGTGTCGTGGTAGGGGT                        
                       ************************************************************   
GRMZM2G390374_B73      CCCCGTAGGCGGGAGCTGAAGCGGGGCCGGGGTCGTCGGGGGCACGCCATACGGAGGCAT 
GRMZM2G390374_ys3      CCCCGTAGGCGGGAGCTGAAGCGGGGCCGGGGTCGTCGGGGGCACGCCATACGGAGGCAT                        
                       ************************************************************   
 71
 
 
GRMZM2G390374_B73      GCCGTAGGTAGGCGACGAAGGTGCGCCGTAGGGGGCGCAGTTAGGAGAGCCGGCGCCGGC 
GRMZM2G390374_ys3      GCCGTAGGTAGGCGACGAAGGTGCGCCGTAGGGGGCGCAGTTAGGAGAGCCGGCGCCGGC                        
                       ************************************************************   
GRMZM2G390374_B73      GTCGGATGACGGGAGGCACTGGGGGCCTGATCCAGCCACATGGAGATGGTGCCGGTCCAG 
GRMZM2G390374_ys3      GTCGGATGACGGGAGGCACTGGGGGCCTGATCCAGCCACATGGAGATGGTGCCGGTCCAG                        
                       ************************************************************   
GRMZM2G390374_B73      GGGTTGTAGAATGACGTCCAGCCTTGGCTGCCACCCCGGCTGGTGGAACCTCCACGGGTG 
GRMZM2G390374_ys3      GGGTTGTAGAATGACGTCCAGCCTTGGCTGCCACCCCGGCTGGTGGAACCTCCACGGGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GAACTGCCGCCCCCACGTTCGCCCTTGCGGGGGCGACGGCGATGGCGGAAGCCTAACGGG 
GRMZM2G390374_ys3      GAACTGCCGCCCCCACGTTCGCCCTTGCGGGGGCGACGGCGATGGCGGAAGCCTAACGGG                        
                       ************************************************************   
GRMZM2G390374_B73      GGCCGCAGGGGCCGTGGCAGGGGGCCGAGCGGGGGACCCGATTGTTGGAGTGCCGGGGGC 
GRMZM2G390374_ys3      GGCCGCAGGGGCCGTGGCAGGGGGCCGAGCGGGGGACCCGATTGTTGGAGTGCCGGGGGC                        
                       ************************************************************   
GRMZM2G390374_B73      CTATCCCCCGGAGGAAGCCTGAGCACTAGGGGTGGTGCTATAGAGTGCCGATACCGGAGT 
GRMZM2G390374_ys3      CTATCCCCCGGAGGAAGCCTGAGCACTAGGGGTGGTGCTATAGAGTGCCGATACCGGAGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGGAGCCTCGATTGTCATGGTGAGCTCCTCGAGGAGAAGCTCATTCCGCACGACATGGAA 
GRMZM2G390374_ys3      GGGAGCCTCGATTGTCATGGTGAGCTCCTCGAGGAGAAGCTCATTCCGCACGACATGGAA                        
                       ************************************************************   
GRMZM2G390374_B73      GGTGAGAAAAGGCACGATCGTCTTGATCAGAGCTTTGAGGTGGTCGTAGCTGGGGCTGAG 
GRMZM2G390374_ys3      GGTGAGAAAAGGCACGATCGTCTTGATCAGAGCTTTGAGGTGGTCGTAGCTGGGGCTGAG                        
                       ************************************************************   
GRMZM2G390374_B73      ACCACGCAGGAGGTTCAACACCAAGGTACGGCCCGCCACCGGCTCATCGAGATCGCGGAG 
GRMZM2G390374_ys3      ACCACGCAGGAGGTTCAACACCAAGGTACGGCCCGCCACCGGCTCATCGAGATCGCGGAG                        
                       ************************************************************   
GRMZM2G390374_B73      GGAGTCCGCCAGGCCCTTCATCTGGCGGTAATACTCCCCCACGGAGAGGCCCCCTGAGAG 
GRMZM2G390374_ys3      GGAGTCCGCCAGGCCCTTCATCTGGCGGTAATACTCCCCCACGGAGAGGCCCCCTGAGAG                        
                       ************************************************************   
GRMZM2G390374_B73      AACTGATGGAATTGGGCGTCGAGGTGAAGGGCTCGAGCATCCCGGTTCCTGAGGAACTGT 
GRMZM2G390374_ys3      AACTGATGGAATTGGGCGTCGAGGTGAAGGGCTCGAGCATCCCGGTTCCTGAGGAACTGT                       
                       ************************************************************   
GRMZM2G390374_B73      TCCTCGAGAGCGAGCCACGCCTGATGGCCCGTGTTCGCTTGGTCGCAGATGATGTCCTGG 
GRMZM2G390374_ys3      TCCTCGAGAGCGAGCCACGCCTGATGGCCCGTGTTCGCTTGGTCGCAGATGATGTCCTGG                        
                       ************************************************************   
GRMZM2G390374_B73      AGCTCGACGGTGATGGTGTCGTGGAGCAAGGAGAGCACCATGGTCGGGGACTAGGCCGAG 
GRMZM2G390374_ys3      AGCTCGACGGTGATGGTGTCGTGGAGCAAGGAGAGCACCATGGTCGGGGACTAGGCCGAG                        
                       ************************************************************   
GRMZM2G390374_B73      GACGGCGGGGCAACGATGTCGTCGAGGATGTGGTCAGCGAGAGCATAGCGCCGAAGGGTG 
GRMZM2G390374_ys3      GACGGCGGGGCAACGATGTCGTCGAGGATGTGGTCAGCGAGAGCATAGCGCCGAAGGGTG                        
                       ************************************************************   
GRMZM2G390374_B73      AGGAGGACCTGCCCTCGCCAACGAGGGTAGTGGGAGGATGTTGGGTCCAAGACGATGGAC 
GRMZM2G390374_ys3      AGGAGGACCTGCCCTCGCCAACGAGGGTAGTGGGAGGATGTTGGGTCCAAGACGATGGAC                        
                       ************************************************************   
GRMZM2G390374_B73      AGGAGGGCCCAGATGTTGTGTAGACCGGCAGCCTGGGCGTGAAGAGCGGCGATGTGGTCG 
GRMZM2G390374_ys3      AGGAGGGCCCAGATGTTGTGTAGACCGGCAGCCTGGGCGTGAAGAGCGGCGATGTGGTCG                        
                       ************************************************************   
GRMZM2G390374_B73      GCGTCGAGTTCAGAGGCTATGGGAGCCTCGGGAGTGGGCGGAGGCGACTCAGGGATGACG 
GRMZM2G390374_ys3      GCGTCGAGTTCAGAGGCTATGGGAGCCTCGGGAGTGGGCGGAGGCGACTCAGGGATGACG                        
                       ************************************************************   
GRMZM2G390374_B73      GCGGAGGGCCACGGATGAGGAGTTGTGCAGTGGCCATCTGTGCGGTCAGAGCGGCGCCCA 
GRMZM2G390374_ys3      GCGGAGGGCCACGGATGAGGAGTTGTGCAGTGGCCATCTGTGCGGTCAGAGCGGCGCCCA                        
                       ************************************************************   
GRMZM2G390374_B73      TGGCACACTCTTGCTCCACGGCGTGGGACGCGGCGCGCACGCGCTCCTGCGAGGCAGCGA 
GRMZM2G390374_ys3      TGGCACACTCTTGCTCCACGGCGTGGGACGCGGCGCGCACGCGCTCCTGCGAGGCAGCGA                        
                       ************************************************************   
 72
 
 
GRMZM2G390374_B73      GGGCAGCCTGGATGGTGGCAATGGCGGCGACCAGCGCGGAGTCGGTGGATGGCGCGACAA 
GRMZM2G390374_ys3      GGGCAGCCTGGATGGTGGCAATGGCGGCGACCAGCGCGGAGTCGGTGGATGGCGCGACAA                        
                       ************************************************************   
GRMZM2G390374_B73      CGCGTGGCGAGGTCCAAGTGGTGTCAGCAATAGGCAGGCGAGGAGCGGTGAAGCCGGGGG 
GRMZM2G390374_ys3      CGCGTGGCGAGGTCCAAGTGGTGTCAGCAATAGGCAGGCGAGGAGCGGTGAAGCCGGGGG                        
                       ************************************************************   
GRMZM2G390374_B73      GGAGGCTACCTAGAGAAGCCGGTCGGGGAGAGGGCCGCAGGGGCACTGAGGTCACCCATG 
GRMZM2G390374_ys3      GGAGGCTACCTAGAGAAGCCGGTCGGGGAGAGGGCCGCAGGGGCACTGAGGTCACCCATG                        
                       ************************************************************   
GRMZM2G390374_B73      AAGGCGGGGTAGCCGGGAGGTCTAGGTCGCCGTAAAGGCTGCTGGGGAGGAGTCCAGCCG 
GRMZM2G390374_ys3      AAGGCGGGGTAGCCGGGAGGTCTAGGTCGCCGTAAAGGCTGCTGGGGAGGAGTCCAGCCG                        
                       ************************************************************   
GRMZM2G390374_B73      CGCGTGCGCTGGCTGCGGCGGCAGCAACCGCGGTGGTGCTGGGCGCGGTGTGGCCGGTGG 
GRMZM2G390374_ys3      CGCGTGCGCTGGCTGCGGCGGCAGCAACCGCGGTGGTGCTGGGCGCGGTGTGGCCGGTGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGCGGGCGTCAGTGGCAGCGGCGACGACATCGAGGGGCGTGGCCACGGTGGCGGCGGCGT 
GRMZM2G390374_ys3      TGCGGGCGTCAGTGGCAGCGGCGACGACATCGAGGGGCGTGGCCACGGTGGCGGCGGCGT                        
                       ************************************************************   
GRMZM2G390374_B73      TGCTGGGATCCATGGGCGGCGGTCGGAGGAATCCGACGGCGGCGCGGCCGTAGCAGGGAG 
GRMZM2G390374_ys3      TGCTGGGATCCATGGGCGGCGGTCGGAGGAATCCGACGGCGGCGCGGCCGTAGCAGGGAG                                     
                       ************************************************************   
GRMZM2G390374_B73      CGCCGGCGGCGGTGGGGGTGGAATCCTGGTGGCTAGGGACCGACGGCGGAAGGGGAGGGG 
GRMZM2G390374_ys3      CGCCGGCGGCGGTGGGGGTGGAATCCTGGTGGCTAGGGACCGACGGCGGAAGGGGAGGGG                        
                       ************************************************************   
GRMZM2G390374_B73      CGTGGCCGGATCAAGGTCGGCGCCGCCGGTGCTGGGGAGGGCGGGACCGTCGGTGGCCGG 
GRMZM2G390374_ys3      CGTGGCCGGATCAAGGTCGGCGCCGCCGGTGCTGGGGAGGGCGGGACCGTCGGTGGCCGG                        
                       ************************************************************   
GRMZM2G390374_B73      CGCGGGGAGTGCGGACGGCGGACCGACGACGACCGGCGCAGGAAGGGTGGGAGGGGAGGG 
GRMZM2G390374_ys3      CGCGGGGAGTGCGGACGGCGGACCGACGACGACCGGCGCAGGAAGGGTGGGAGGGGAGGG                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGGCAATGAAAGTCGCCTAGAGGGGGGGGGGTGAATAGGGCGAAACTGAAATTCTCAA 
GRMZM2G390374_ys3      GGCGGCAATGAAAGTCGCCTAGAGGGGGGGGGGTGAATAGGGCGAAACTGAAATTCTCAA                        
                       ************************************************************   
GRMZM2G390374_B73      AAATAATCACAACTACAAGCCGGGTTAGCGTTAGAAATATAATCAAGTCCGCGAGAGGGG 
GRMZM2G390374_ys3      AAATAATCACAACTACAAGCCGGGTTAGCGTTAGAAATATAATCAAGTCCGCGAGAGGGG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGCAAAACAAATCGCAAGCAAATAAGAGGTGTGACACGCGGATTTGTTTTACCGAGGTT 
GRMZM2G390374_ys3      GTGCAAAACAAATCGCAAGCAAATAAGAGGTGTGACACGCGGATTTGTTTTACCGAGGTT                        
                       ************************************************************   
GRMZM2G390374_B73      CGGTTCTCGCAAACCTACTCCCCGTTGAGGTGGTCACAAAGACCGGGTCTCTTTCAACCC 
GRMZM2G390374_ys3      CGGTTCTCGCAAACCTACTCCCCGTTGAGGTGGTCACAAAGACCGGGTCTCTTTCAACCC                        
                       ************************************************************   
GRMZM2G390374_B73      TTTCCCTCTCTCAAACGGTCCCTCGAACCGAGTGAGCTTTCTCTTCTCAATCACTTGGAA 
GRMZM2G390374_ys3      TTTCCCTCTCTCAAACGGTCCCTCGAACCGAGTGAGCTTTCTCTTCTCAATCACTTGGAA                        
                       ************************************************************   
GRMZM2G390374_B73      CACAAAGTTCCTACAAGGACCACCACAAGATTGGTGTCTCTTGCCTCAATTACAAGTGAG 
GRMZM2G390374_ys3      CACAAAGTTCCTACAAGGACCACCACAAGATTGGTGTCTCTTGCCTCAATTACAAGTGAG                        
                       ************************************************************   
GRMZM2G390374_B73      TTTGATCGCAATAAGGAATCAAGAAAGAAGAAAGCAATCCAAGCGCAAGAGTTCGAAAGA 
GRMZM2G390374_ys3      TTTGATCGCAATAAGGAATCAAGAAAGAAGAAAGCAATCCAAGCGCAAGAGTTCGAAAGA                        
                       ************************************************************   
GRMZM2G390374_B73      ACACAAGCAAATCTCTCTCACTAGTCACTAAAGCTTTGTGTGGAATTTGGGAGAGGATTT 
GRMZM2G390374_ys3      ACACAAGCAAATCTCTCTCACTAGTCACTAAAGCTTTGTGTGGAATTTGGGAGAGGATTT                       
                       ************************************************************   
GRMZM2G390374_B73      GATCTCTTGAGTGTGTCTAGAATTGAATGCCTAGCTCTTGTAAGTGGTTGGAAGTGTGAA 
GRMZM2G390374_ys3      GATCTCTTGAGTGTGTCTAGAATTGAATGCCTAGCTCTTGTAAGTGGTTGGAAGTGTGAA                        
                       ************************************************************   
 73
 
 
GRMZM2G390374_B73      AACTTGGATGCAATGAATGGTGGGTGGTTGGGGGTATTTATAGCCCCAACCACCAAACTA 
GRMZM2G390374_ys3      AACTTGGATGCAATGAATGGTGGGTGGTTGGGGGTATTTATAGCCCCAACCACCAAACTA                        
                       ************************************************************   
GRMZM2G390374_B73      GCCGTTTGGTGGGGCTGACTGTCGTATGGTGCACCGGACAGTCCGGTGCACACCGGACAT 
GRMZM2G390374_ys3      GCCGTTTGGTGGGGCTGACTGTCGTATGGTGCACCGGACAGTCCGGTGCACACCGGACAT                        
                       ************************************************************   
GRMZM2G390374_B73      GTCCGGTGTGCCAGCCACGTCACCAAAGCCGTTGGGTTCCGACCGTTGGAGCTCTGTCTT 
GRMZM2G390374_ys3      GTCCGGTGTGCCAGCCACGTCACCAAAGCCGTTGGGTTCCGACCGTTGGAGCTCTGTCTT                       
                       ************************************************************   
GRMZM2G390374_B73      CTGGGCCCGCCTGGATGTCCGGTGGCGCACCGGACATGTACTGTAGAGTGTCCGGTACGC 
GRMZM2G390374_ys3      CTGGGCCCGCCTGGATGTCCGGTGGCGCACCGGACATGTACTGTAGAGTGTCCGGTACGC                        
                       ************************************************************   
GRMZM2G390374_B73      CAGTATGGGCGTGCCTGACTTCTGCGCGCGCTGGCGCGCATTTAATGCGCTGCAGGTAGC 
GRMZM2G390374_ys3      CAGTATGGGCGTGCCTGACTTCTGCGCGCGCTGGCGCGCATTTAATGCGCTGCAGGTAGC                        
                       ************************************************************   
GRMZM2G390374_B73      CGTTGGCGTCGAAATATCTGTTGCTTCGATGTCACACCGGACAGTCCGGTGTACACCGGA 
GRMZM2G390374_ys3      CGTTGGCGTCGAAATATCTGTTGCTTCGATGTCACACCGGACAGTCCGGTGTACACCGGA                        
                       ************************************************************   
GRMZM2G390374_B73      CATGTCCGATGAATTATAGCGAACTAGCCGTTGCGAATTCCCGAAGCTGGCGAGTTCCTG 
GRMZM2G390374_ys3      CATGTCCGATGAATTATAGCGAACTAGCCGTTGCGAATTCCCGAAGCTGGCGAGTTCCTG                        
                       ************************************************************   
GRMZM2G390374_B73      AGGCGCCGTTCCTTGGAGCACCGGACACTGTCCGGTGTACACCGGACAGTCCGGTGAATA 
GRMZM2G390374_ys3      AGGCGCCGTTCCTTGGAGCACCGGACACTGTCCGGTGTACACCGGACAGTCCGGTGAATA                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGCGGAGTGCCTCTGGATTTTCCCGAAGGTGACGAGTTTGACTTGGAGTCCTCTGGTG 
GRMZM2G390374_ys3      ATAGCGGAGTGCCTCTGGATTTTCCCGAAGGTGACGAGTTTGACTTGGAGTCCTCTGGTG                        
                       ************************************************************   
GRMZM2G390374_B73      CACCGGACACTGTCCGGTGGTGCACCGGACACTGTCCGATGGCACACCGGACAGTCCGGT 
GRMZM2G390374_ys3      CACCGGACACTGTCCGGTGGTGCACCGGACACTGTCCGATGGCACACCGGACAGTCCGGT                        
                       ************************************************************   
GRMZM2G390374_B73      GCGCCAGACCAGAGGTGCCTTCGGTTGTCCCTTTGCTCTTTTGTTGAACCCAATACTTGG 
GRMZM2G390374_ys3      GCGCCAGACCAGAGGTGCCTTCGGTTGTCCCTTTGCTCTTTTGTTGAACCCAATACTTGG                        
                       ************************************************************   
GRMZM2G390374_B73      TCTTTTTATTGGCTAAGAGTGAACCTTTGGCACCTGTATAACTTATACACTAGAGCAAAA 
GRMZM2G390374_ys3      TCTTTTTATTGGCTAAGAGTGAACCTTTGGCACCTGTATAACTTATACACTAGAGCAAAA                       
                       ************************************************************   
GRMZM2G390374_B73      CTAGTTAGTCCAATTATTTGTGTTGGGCAATTCAACCACCAAAATCAATTAGGAAGCAGG 
GRMZM2G390374_ys3      CTAGTTAGTCCAATTATTTGTGTTGGGCAATTCAACCACCAAAATCAATTAGGAAGCAGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGTAAGCCTGATTCCCTTTCAGGCGACGGCCTGCTCAGGGAGGCGGCGACGGCTTGAAGC 
GRMZM2G390374_ys3      TGTAAGCCTGATTCCCTTTCAGGCGACGGCCTGCTCAGGGAGGCGGCGACGGCTTGAAGC                        
                       ************************************************************   
GRMZM2G390374_B73      AGGGGAGGTCGGGCGGCAGACTGGCGGCGACCGACACGCAGGGAGGGAGTGGAGGGGAGT 
GRMZM2G390374_ys3      AGGGGAGGTCGGGCGGCAGACTGGCGGCGACCGACACGCAGGGAGGGAGTGGAGGGGAGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGGTTGACTGCCCAGGGAGGCGGCGACGGTTGCTGGGAACCCTAGCTCTATAACATGT 
GRMZM2G390374_ys3      GGCGGTTGACTGCCCAGGGAGGCGGCGACGGTTGCTGGGAACCCTAGCTCTATAACATGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGGAATCCCTAACCTTTGAGTGCGGTTGGGACATGTATTAATAGACTCGATAGTTGGGTC 
GRMZM2G390374_ys3      GGGAATCCCTAACCTTTGAGTGCGGTTGGGACATGTATTAATAGACTCGATAGTTGGGTC                        
                       ************************************************************   
GRMZM2G390374_B73      AGTAGGGACGAGAGGGTAATTACACAAGAAACACCTAAAACCCTAACGGGTACTCTAACA 
GRMZM2G390374_ys3      AGTAGGGACGAGAGGGTAATTACACAAGAAACACCTAAAACCCTAACGGGTACTCTAACA                        
                       ************************************************************   
GRMZM2G390374_B73      ATAACCTTTAGAGACCTCATTATCTGTTTTGTAGCTCTATTCGCCAATCTTGCATACTGA 
GRMZM2G390374_ys3      ATAACCTTTAGAGACCTCATTATCTGTTTTGTAGCTCTATTCGCCAATCTTGCATACTGA                       
                       ************************************************************   
 74
 
 
GRMZM2G390374_B73      AGTCCACCCCTACTCTTGCAACCCGTCGGCAAAGAATGAAGTGTAGTACCATAAACCGTA 
GRMZM2G390374_ys3      AGTCCACCCCTACTCTTGCAACCCGTCGGCAAAGAATGAAGTGTAGTACCATAAACCGTA                        
                       ************************************************************   
GRMZM2G390374_B73      GCGCCCAAGCAACCCGTCGGCTCCGATGAAGTGTAGTTCCAGAAACCATAGCACCCCTTG 
GRMZM2G390374_ys3      GCGCCCAAGCAACCCGTCGGCTCCGATGAAGTGTAGTTCCAGAAACCATAGCACCCCTTG                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGCTTTCGAACATTAGGAGCCGGCAACACTCTAGAAGGTTGTCTGGACACTGCGGAAA 
GRMZM2G390374_ys3      GGCGCTTTCGAACATTAGGAGCCGGCAACACTCTAGAAGGTTGTCTGGACACTGCGGAAA                        
                       ************************************************************   
GRMZM2G390374_B73      AAGCACTTCTATTGGAATCCAGGTTGTGGGGGGTGTGGTCGAGAGTTCCACACAAGAACC 
GRMZM2G390374_ys3      AAGCACTTCTATTGGAATCCAGGTTGTGGGGGGTGTGGTCGAGAGTTCCACACAAGAACC                        
                       ************************************************************   
GRMZM2G390374_B73      CCTAGAAACCAGTTTGGAGCTGTCAGTAGAAATCAAGGGATTAGACTCAAGTGGAGCAGC 
GRMZM2G390374_ys3      CCTAGAAACCAGTTTGGAGCTGTCAGTAGAAATCAAGGGATTAGACTCAAGTGGAGCAGC                        
                       ************************************************************   
GRMZM2G390374_B73      CCCTTCAACGTCCTAGGATGACTCAGATGGAGTAGCCACTGCCCCTTCAACACCCAGTTC 
GRMZM2G390374_ys3      CCCTTCAACGTCCTAGGATGACTCAGATGGAGTAGCCACTGCCCCTTCAACACCCAGTTC                       
                       ************************************************************   
GRMZM2G390374_B73      TATCTCCCCAGTTCTATCTCCATAGACTCAGGCAGAGTAGCAGCAGTCCCTTCAACGTCC 
GRMZM2G390374_ys3      TATCTCCCCAGTTCTATCTCCATAGACTCAGGCAGAGTAGCAGCAGTCCCTTCAACGTCC                        
                       ************************************************************   
GRMZM2G390374_B73      AAGCGTGACTCAGATGGAGAAGCTACTGCCTCATCAGCGTCTAGTCCCATATCCACAGAC 
GRMZM2G390374_ys3      AAGCGTGACTCAGATGGAGAAGCTACTGCCTCATCAGCGTCTAGTCCCATATCCACAGAC                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGGCTGAGTAGTGAGTAGCAGCAACCCCTTCATTGTGAGCTCTGGTAGTGTCCAAGGG 
GRMZM2G390374_ys3      ATAGGCTGAGTAGTGAGTAGCAGCAACCCCTTCATTGTGAGCTCTGGTAGTGTCCAAGGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGACTCCAGACGGCGTAGCCACTGCCCCTTCATCACTCAATGCCATCTCCATAGACTCAA 
GRMZM2G390374_ys3      TGACTCCAGACGGCGTAGCCACTGCCCCTTCATCACTCAATGCCATCTCCATAGACTCAA                        
                       ************************************************************   
GRMZM2G390374_B73      CTGTCGCACCATCTAAGACCTGTCTTATTCTCAAAGTAGTAGGATTTTTCCAGCGTCGTT 
GRMZM2G390374_ys3      CTGTCGCACCATCTAAGACCTGTCTTATTCTCAAAGTAGTAGGATTTTTCCAGCGTCGTT                        
                       ************************************************************   
GRMZM2G390374_B73      GATAGAAGAATTTGAGTGTTATTTGGCCACCTCTTACCAGCCCGGTGGACACAGGACGCG 
GRMZM2G390374_ys3      GATAGAAGAATTTGAGTGTTATTTGGCCACCTCTTACCAGCCCGGTGGACACAGGACGCG                        
                       ************************************************************   
GRMZM2G390374_B73      CAATGGTATCAAAATTACCTGGGCCCCTTACTGGGAAAAAGGGCGCCAATAGGTTTACTT 
GRMZM2G390374_ys3      CAATGGTATCAAAATTACCTGGGCCCCTTACTGGGAAAAAGGGCGCCAATAGGTTTACTT                        
                       ************************************************************   
GRMZM2G390374_B73      GCAGACAGTAAATTCCACCATTGGCCAAGGAGGATGTATACTTTCCAGCTCACATACAGC 
GRMZM2G390374_ys3      GCAGACAGTAAATTCCACCATTGGCCAAGGAGGATGTATACTTTCCAGCTCACATACAGC                        
                       ************************************************************   
GRMZM2G390374_B73      TGAAGAAGTTTCATTAACTCCATTTTTTGTGACTCTAAACCCACCAGATCCGCCACCAAT 
GRMZM2G390374_ys3      TGAAGAAGTTTCATTAACTCCATTTTTTGTGACTCTAAACCCACCAGATCCGCCACCAAT                        
                       ************************************************************   
GRMZM2G390374_B73      CTAAACGGTTGGACTCTTCAATAATGGAGATCATGCACATCTAACGAGTCTCCCACTCAG 
GRMZM2G390374_ys3      CTAAACGGTTGGACTCTTCAATAATGGAGATCATGCACATCTAACGAGTCTCCCACTCAG                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGAAGGCATTGCAAAAAGGAGTCAGCTTGGCACTGCATTACCAGGAGCCTCAACAGAG 
GRMZM2G390374_ys3      ATAGAAGGCATTGCAAAAAGGAGTCAGCTTGGCACTGCATTACCAGGAGCCTCAACAGAG                        
                       ************************************************************   
GRMZM2G390374_B73      CACCTTTCAGAAAGTGCAAGCGTCTGATTTGGTCCCAGTCGGTTTCTGACTGAACGCCCC 
GRMZM2G390374_ys3      CACCTTTCAGAAAGTGCAAGCGTCTGATTTGGTCCCAGTCGGTTTCTGACTGAACGCCCC                        
                       ************************************************************   
GRMZM2G390374_B73      TGGGAGAAGTTATTCTCTTTCAAAGTGGGGAACTGGGGACAATTGTTCTCCCACTCCCAA 
GRMZM2G390374_ys3      TGGGAGAAGTTATTCTCTTTCAAAGTGGGGAACTGGGGACAATTGTTCTCCCACTCCCAA                        
                       ************************************************************   
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GRMZM2G390374_B73      ATGAAACCATCCAAGAAAAAAATTGTTGCCGTTCATGATGATCATGATCTTCAGCATCAT 
GRMZM2G390374_ys3      ATGAAACCATCCAAGAAAAAAATTGTTGCCGTTCATGATGATCATGATCTTCAGCATCAT                        
                       ************************************************************   
GRMZM2G390374_B73      CGTCCAAGACATCACTAGGAGAACCAGAGTGTGGGTCGGAATCTTTCGATCGGAAGGCAA 
GRMZM2G390374_ys3      CGTCCAAGACATCACTAGGAGAACCAGAGTGTGGGTCGGAATCTTTCGATCGGAAGGCAA                        
                       ************************************************************   
GRMZM2G390374_B73      CAGAGAAATGAAAAGTAACTGGGTAGCATAGAGCTACGGTTTCTCCAACGCCGCCCTCGA 
GRMZM2G390374_ys3      CAGAGAAATGAAAAGTAACTGGGTAGCATAGAGCTACGGTTTCTCCAACGCCGCCCTCGA                        
                       ************************************************************   
GRMZM2G390374_B73      CAACCTGAACAGGCTCAACAATGCACAGGTCTCGCATAGCAGGAATAGATGATGGATCAA 
GRMZM2G390374_ys3      CAACCTGAACAGGCTCAACAATGCACAGGTCTCGCATAGCAGGAATAGATGATGGATCAA                        
                       ************************************************************   
GRMZM2G390374_B73      TACACCATGCAGAACACCTGAAGTAGGACATATCTTGCAATGCCGAAGTATCCTGGTCCA 
GRMZM2G390374_ys3      TACACCATGCAGAACACCTGAAGTAGGACATATCTTGCAATGCCGAAGTATCCTGGTCCA                        
                       ************************************************************   
GRMZM2G390374_B73      CTTGATGAATCGAAGCAAATGGGTTAAGAAGCTGCTCCACAGTACTGGTTTTTCATGCAT 
GRMZM2G390374_ys3      CTTGATGAATCGAAGCAAATGGGTTAAGAAGCTGCTCCACAGTACTGGTTTTTCATGCAT                        
                       ************************************************************   
GRMZM2G390374_B73      GAACAGGAATCCCTCCAATTTCAAATTCAACCAGGTATGGCAAAGAAACTCCCGAAGCGC 
GRMZM2G390374_ys3      GAACAGGAATCCCTCCAATTTCAAATTCAACCAGGTATGGCAAAGAAACTCCCGAAGCGC                        
                       ************************************************************   
GRMZM2G390374_B73      CCAAAAACCTTGACCAATGTTTGAAAATTACAGAGAAAGAAGTCGCTCTGATAATTGACC 
GRMZM2G390374_ys3      CCAAAAACCTTGACCAATGTTTGAAAATTACAGAGAAAGAAGTCGCTCTGATAATTGACC                        
                       ************************************************************   
GRMZM2G390374_B73      AACGACTGATGAGGAGCTCTATCATTGCAAAGTCAGGGAGGATCAACAAGAGGCTAGTTG 
GRMZM2G390374_ys3      AACGACTGATGAGGAGCTCTATCATTGCAAAGTCAGGGAGGATCAACAAGAGGCTAGTTG                 
                       ************************************************************   
GRMZM2G390374_B73      AGGACATCCTGCGGATGGCAAGAGATGTCTCAGCAGTACCCAAGCGTGGAGCAAGAAGGG 
GRMZM2G390374_ys3      AGGACATCCTGCGGATGGCAAGAGATGTCTCAGCAGTACCCAAGCGTGGAGCAAGAAGGG                        
                       ************************************************************   
GRMZM2G390374_B73      CAGCAATCTTCGCCGTAGCAATTTCACGGTTGCTGATGATTGTTAACACAACTGCAGGCC 
GRMZM2G390374_ys3      CAGCAATCTTCGCCGTAGCAATTTCACGGTTGCTGATGATTGTTAACACAACTGCAGGCC                        
                       ************************************************************   
GRMZM2G390374_B73      TTAGATCTGTTACTTACTTTGGATTGATAATAGATAATTAGTCCCTAAGGACTGTAGATA 
GRMZM2G390374_ys3      TTAGATCTGTTACTTACTTTGGATTGATAATAGATAATTAGTCCCTAAGGACTGTAGATA                        
                       ************************************************************   
GRMZM2G390374_B73      ATATATATAGCCAGTAGGCCTGGGCCTAATGGGCCTTAACACCCCTCCTCAAACTCAAGG 
GRMZM2G390374_ys3      ATATATATAGCCAGTAGGCCTGGGCCTAATGGGCCTTAACACCCCTCCTCAAACTCAAGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGGAAATGGAGGATCTGAGGCTTTGAGTTTGATCAAGTGAAACTGATGTTGTGCTCTTGT 
GRMZM2G390374_ys3      TGGAAATGGAGGATCTGAGGCTTTGAGTTTGATCAAGTGAAACTGATGTTGTGCTCTTGT                        
                       ************************************************************   
GRMZM2G390374_B73      TTGTGCTTTGGTGAAGAAATCTGCCAATTGATATTCTGAGGGCACATATTGAAGATCAAT 
GRMZM2G390374_ys3      TTGTGCTTTGGTGAAGAAATCTGCCAATTGATATTCTGAGGGCACATATTGAAGATCAAT                        
                       ************************************************************   
GRMZM2G390374_B73      GGTCTTCTGCTGACAATGGGATCGAGTAAAGGATGCATCAACACCTATGTGTTTAGTAAG 
GRMZM2G390374_ys3      GGTCTTCTGCTGACAATGGGATCGAGTAAAGGATGCATCAACACCTATGTGTTTAGTAAG                        
                       ************************************************************   
GRMZM2G390374_B73      TTCATGCTTCACTGGATCATGAGCAATTTGTATAGCGCCAAGTTATCACATAACAGAGGT 
GRMZM2G390374_ys3      TTCATGCTTCACTGGATCATGAGCAATTTGTATAGCGCCAAGTTATCACATAACAGAGGT                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGAAGTGTCACAAGAGACACCAAGATCAGCCAAGAGCCAGCGCAACCAAATAATTTCA 
GRMZM2G390374_ys3      ATAGAAGTGTCACAAGAGACACCAAGATCAGCCAAGAGCCAGCGCAACCAAATAATTTCA                        
                       ************************************************************   
GRMZM2G390374_B73      CCAGTGGTAGTGGCAAGTGCCCGAAGTTCGGCTTCAGCACTAGAACGAGATATGGCCGCT 
GRMZM2G390374_ys3      CCAGTGGTAGTGGCAAGTGCCCGAAGTTCGGCTTCAGCACTAGAACGAGATATGGCCGCT                        
                       ************************************************************   
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GRMZM2G390374_B73      TGTTTCTTGGATTTCCATGCAATGGGAGATGATCCAAGGAGAATACAGTAACATGTAGTA 
GRMZM2G390374_ys3      TGTTTCTTGGATTTCCATGCAATGGGAGATGATCCAAGGAGAATACAGTAACATGTAGTA                        
                       ************************************************************   
GRMZM2G390374_B73      GAACAATGGTCAACAGGATCACTTGCCCAAGCGGCATCTGAATACGCATGAAGCTGAAGT 
GRMZM2G390374_ys3      GAACAATGGTCAACAGGATCACTTGCCCAAGCGGCATCTGAATACGCATGAAGCTGAAGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGGCTATCGGAAGCATAGAGTAAACATCTGGATCTTGTCCCACGTAAATATCGAAGCACA 
GRMZM2G390374_ys3      GGGCTATCGGAAGCATAGAGTAAACATCTGGATCTTGTCCCACGTAAATATCGAAGCACA                        
                       ************************************************************   
GRMZM2G390374_B73      CGAAGCAAATGACCATAATGAACTGAAGTAGGTGTTGATACAAATTGGCTCAACGTATGA 
GRMZM2G390374_ys3      CGAAGCAAATGACCATAATGAACTGAAGTAGGTGTTGATACAAATTGGCTCAACGTATGA                        
                       ************************************************************   
GRMZM2G390374_B73      ACAGCATGAGCAATATCAGGTCTGGTGATGGTGAGATAAACAAGACTACCCACAATATGA 
GRMZM2G390374_ys3      ACAGCATGAGCAATATCAGGTCTGGTGATGGTGAGATAAACAAGACTACCCACAATATGA                        
                       ************************************************************   
GRMZM2G390374_B73      CGATACCGAGTTGGATCTGCTAGTGGTGTCCCATCCTTCGGACGAAGTTTTAAATGTATA 
GRMZM2G390374_ys3      CGATACCGAGTTGGATCTGCTAGTGGTGTCCCATCCTTCGGACGAAGTTTTAAATGTATA                        
                       ************************************************************   
GRMZM2G390374_B73      TCCATCGGTGTTGCAACAGTGCGTGTATCAGTAAGTCCAGAGCGATCAAGAAGATCTTGT 
GRMZM2G390374_ys3      TCCATCGGTGTTGCAACAGTGCGTGTATCAGTAAGTCCAGAGCGATCAAGAAGATCTTGT                        
                       ************************************************************   
GRMZM2G390374_B73      ATATATTTGGACTGAGATAGATAAAAGCCTTTTTGAGTCTGCTGAACTTCAATGCCCAAG 
GRMZM2G390374_ys3      ATATATTTGGACTGAGATAGATAAAAGCCTTTTTGAGTCTGCTGAACTTCAATGCCCAAG                        
                       ************************************************************   
GRMZM2G390374_B73      AAATAGCTAAGCGGTCCCAAATCAGACATCTGAAATTCCTTACTAAGATGTTGCTTGACA 
GRMZM2G390374_ys3      AAATAGCTAAGCGGTCCCAAATCAGACATCTGAAATTCCTTACTAAGATGTTGCTTGACA                        
                       ************************************************************   
GRMZM2G390374_B73      TGAGAAATATGTTCTGAGTTGTCACCTGTAATCAGCATATCATCTACATATAATAGTAGT 
GRMZM2G390374_ys3      TGAGAAATATGTTCTGAGTTGTCACCTGTAATCAGCATATCATCTACATATAATAGTAGT                        
                       ************************************************************   
GRMZM2G390374_B73      AAAGTACGACCTTTTGGAGAGACATGAACAAACAATGCAGGATCATGTTCACTAGAAAAA 
GRMZM2G390374_ys3      AAAGTACGACCTTTTGGAGAGACATGAACAAACAATGCAGGATCATGTTCACTAGAAAAA                        
                       ************************************************************   
GRMZM2G390374_B73      AAACCAGCAGCTGTGATGACAGAGATGAATCGCTCAAACCAAGCACGAGGAGCTTGTTTC 
GRMZM2G390374_ys3      AAACCAGCAGCTGTGATGACAGAGATGAATCGCTCAAACCAAGCACGAGGAGCTTGTTTC                       
                       ************************************************************   
GRMZM2G390374_B73      AGCCCATACAATACGCGACGAAGACGACAAACATGACCTGAGGGAGTATCAACCCCTGGA 
GRMZM2G390374_ys3      AGCCCATACAATACGCGACGAAGACGACAAACATGACCTGAGGGAGTATCAACCCCTGGA                        
                       ************************************************************   
GRMZM2G390374_B73      GGAGGATGCATATAAACTTCTTCTTGCAGATCGCCATTAAGAAAAGCATTCTTGACATCC 
GRMZM2G390374_ys3      GGAGGATGCATATAAACTTCTTCTTGCAGATCGCCATTAAGAAAAGCATTCTTGACATCC                        
                       ************************************************************   
GRMZM2G390374_B73      ATCTGGGAGATTGTCCAAGAAGATGAGGCTGCAACTGCAATCAAGGTTCGAACAGTAGTC 
GRMZM2G390374_ys3      ATCTGGGAGATTGTCCAAGAAGATGAGGCTGCAACTGCAATCAAGGTTCGAACAGTAGTC                        
                       ************************************************************   
GRMZM2G390374_B73      ATATGCGCAACAGGTGCAAAAGTCTCATCATAATCAAGTCCTTAAGTCTGTTGAAAACCA 
GRMZM2G390374_ys3      ATATGCGCAACAGGTGCAAAAGTCTCATCATAATCAAGTCCTTAAGTCTGTTGAAAACCA                        
                       ************************************************************   
GRMZM2G390374_B73      CGGGCCACAAGACAAGCTTTATACCTCTGAATGGAACCATTTGATTTTGTCTTAACTTTG 
GRMZM2G390374_ys3      CGGGCCACAAGACAAGCTTTATACCTCTGAATGGAACCATTTGATTTTGTCTTAACTTTG                        
                       ************************************************************   
GRMZM2G390374_B73      AAGACCCATTTACATGTGATAGGAACAACATGCGAGGGTAAATGAACAATATCCCATGTA 
GRMZM2G390374_ys3      AAGACCCATTTACATGTGATAGGAACAACATGCGAGGGTAAATGAACAATATCCCATGTA                        
                       ************************************************************   
GRMZM2G390374_B73      CCAGTGCGTTCAAGAGCAGCCAATTCATCAATCATAGCTAGCTGCCACTCAAGAATCCCA 
GRMZM2G390374_ys3      CCAGTGCGTTCAAGAGCAGCCAATTCATCAATCATAGCTAGCTGCCACTCAAGAATCCCA                        
                       ************************************************************   
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GRMZM2G390374_B73      GAAGCTTCCTGATATGTAGTGGGTTCAACAATTGCTACACAAGCCCGTGGAAAACCATAG 
GRMZM2G390374_ys3      GAAGCTTCCTGATATGTAGTGGGTTCAACAATTGCTACACAAGCCCGTGGAAAACCATAG                       
                       ************************************************************   
GRMZM2G390374_B73      CGATCTGGAGGTTCAATGGTACCACGGTCACGAAGACGGTATCCCTGAGTAAAAATATCA 
GRMZM2G390374_ys3      CGATCTGGAGGTTCAATGGTACCACGGTCACGAAGACGGTATCCCTGAGTAAAAATATCA                        
                       ************************************************************   
GRMZM2G390374_B73      TTAGACTCATTATTGTTAGTACAAGAATCAGGTACAAGATCAGTATCAGGACCAGCCGTA 
GRMZM2G390374_ys3      TTAGACTCATTATTGTTAGTACAAGAATCAGGTACAAGATCAGTATCAGGACCAGCCGTA                        
                       ************************************************************   
GRMZM2G390374_B73      GGAATAGAGCGGGAACGACGAATGTATGTTTGGATGATAGGTGGTTTGGAAGAGTAAGAG 
GRMZM2G390374_ys3      GGAATAGAGCGGGAACGACGAATGTATGTTTGGATGATAGGTGGTTTGGAAGAGTAAGAG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGGATGACACGAAGGTGGAAGGTGGTGTTATGGGAATGAGAACATCAGATGTGGATGTA 
GRMZM2G390374_ys3      GTGGATGACACGAAGGTGGAAGGTGGTGTTATGGGAATGAGAACATCAGATGTGGATGTA                        
                       ************************************************************   
GRMZM2G390374_B73      GAAGATGATGGTTGAGATGCAGGAATGGAAGGAAGACACATGAAAGAAGTAGATTCTGTG 
GRMZM2G390374_ys3      GAAGATGATGGTTGAGATGCAGGAATGGAAGGAAGACACATGAAAGAAGTAGATTCTGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GGATAATAGGTGGAGTGAGTAGACTGGTTGTGAAAGAAGGGGCGATTTTCATTGAAACTC 
GRMZM2G390374_ys3      GGATAATAGGTGGAGTGAGTAGACTGGTTGTGAAAGAAGGGGCGATTTTCATTGAAACTC                        
                       ************************************************************   
GRMZM2G390374_B73      ACATCTCTAGAAATCTGAATACGACGAGTAGATGGATCATAACAACGATAGCCTTTGTGT 
GRMZM2G390374_ys3      ACATCTCTAGAAATCTGAATACGACGAGTAGATGGATCATAACAACGATAGCCTTTGTGT                        
                       ************************************************************   
GRMZM2G390374_B73      TCAGGACTGTATCCAAGAAATACACACTCTATAGATTGAGCAGTCAATTTAGCCCGCTCA 
GRMZM2G390374_ys3      TCAGGACTGTATCCAAGAAATACACACTCTATAGATTGAGCAGTCAATTTAGCCCGCTCA                        
                       ************************************************************   
GRMZM2G390374_B73      CGTGGTGGTAACAAGACATAGCATATACATCCTAACACATGAAGATGATCATATCGTGGA 
GRMZM2G390374_ys3      CGTGGTGGTAACAAGACATAGCATATACATCCTAACACATGAAGATGATCATATCGTGGA                       
                       ************************************************************   
GRMZM2G390374_B73      GAAGTCCCAAAAAGAACTTCACTCGGTGATTTACCAGAAAGTTTAGATGAAGGTTGTCTA 
GRMZM2G390374_ys3      GAAGTCCCAAAAAGAACTTCACTCGGTGATTTACCAGAAAGTTTAGATGAAGGTTGTCTA                        
                       ************************************************************   
GRMZM2G390374_B73      TTAATGAGATACACGACAGTGGAAACAACTTCACTCCAAAAGTGCGAAGGTACAAAAGAA 
GRMZM2G390374_ys3      TTAATGAGATACACGACAGTGGAAACAACTTCACTCCAAAAGTGCGAAGGTACAAAAGAA                        
                       ************************************************************   
GRMZM2G390374_B73      GATATCAAAAGAGTACGAGCACTCTCAATAATATGACGGTGTTTGCGTTCAGCAACACCA 
GRMZM2G390374_ys3      GATATCAAAAGAGTACGAGCACTCTCAATAATATGACGGTGTTTGCGTTCAGCAACACCA                        
                       ************************************************************   
GRMZM2G390374_B73      TTTTGGGCATGAGCACCAGGACAAGTTGAGCTAGAGTACCCTCTATGGTCAATATCTGGC 
GRMZM2G390374_ys3      TTTTGGGCATGAGCACCAGGACAAGTTGAGCTAGAGTACCCTCTATGGTCAATATCTGGC                       
                       ************************************************************   
GRMZM2G390374_B73      GAAAATTATCAGATAGCGGCGTTTCATGAAGTAAATCCAAGTATAACGAGAATGATCATC 
GRMZM2G390374_ys3      GAAAATTATCAGATAGCGGCGTTTCATGAAGTAAATCCAAGTATAACGAGAATGATCATC                        
                       ************************************************************   
GRMZM2G390374_B73      AATAAAAATGACATAATATTTATGACCACCTTTAGAAACAAACGGAGCTGGACCCCAAAC 
GRMZM2G390374_ys3      AATAAAAATGACATAATATTTATGACCACCTTTAGAAACAAACGGAGCTGGACCCCAAAC                        
                       ************************************************************   
GRMZM2G390374_B73      ATCAGAGTGAATTAGATCAAAAGGTTTAGCAGAATGTGAATTACTAGTAAAATATGGAAG 
GRMZM2G390374_ys3      ATCAGAGTGAATTAGATCAAAAGGTTTAGCAGAATGTGAATTACTAGTAAAATATGGAAG                        
                       ************************************************************   
GRMZM2G390374_B73      CTTTATTTGTTTTCCAAGATGACAACCTTTACAATGAAAACTAGACTCAACATGAGTAGA 
GRMZM2G390374_ys3      CTTTATTTGTTTTCCAAGATGACAACCTTTACAATGAAAACTAGACTCAACATGAGTAGA                        
                       ************************************************************   
GRMZM2G390374_B73      GCCTAAACATCCTGACTTTATTAGAGTAGACAGACGAGATCCACATAAGTGACCCAGACG 
GRMZM2G390374_ys3      GCCTAAACATCCTGACTTTATTAGAGTAGACAGACGAGATCCACATAAGTGACCCAGACG                        
                       ************************************************************   
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GRMZM2G390374_B73      ATGATGCCACTGGGCGAATGACGTCATGGGGCCCGAAGCAGCGAGTACATGAGGTGTAGT 
GRMZM2G390374_ys3      ATGATGCCACTGGGCGAATGACGTCATGGGGCCCGAAGCAGCGAGTACATGAGGTGTAGT                        
                       ************************************************************   
GRMZM2G390374_B73      GGTAGGGGATGAAGGAAGACGCAAAGTGTCCAAGATGTAGAGGCGAGGCGAAGATTTACG 
GRMZM2G390374_ys3      GGTAGGGGATGAAGGAAGACGCAAAGTGTCCAAGATGTAGAGGCGAGGCGAAGATTTACG                        
                       ************************************************************   
GRMZM2G390374_B73      GCGACGACCAGTCCCAATCACATCCTCTGTTTTGCGATCCTGTACAAAACAAGATGAGTC 
GRMZM2G390374_ys3      GCGACGACCAGTCCCAATCACATCCTCTGTTTTGCGATCCTGTACAAAACAAGATGAGTC                        
                       ************************************************************   
GRMZM2G390374_B73      ATCAAATCCAACAAAACAATTGTGATCGGTAATTTGACCAACTGATAGTAGATCCATGGA 
GRMZM2G390374_ys3      ATCAAATCCAACAAAACAATTGTGATCGGTAATTTGACCAACTGATAGTAGATCCATGGA                        
                       ************************************************************   
GRMZM2G390374_B73      TAATTGAGGTACAAAAAATATATTGGGGACAGTAAAAGTTGGATCAGAAAGAGAACCCTT 
GRMZM2G390374_ys3      TAATTGAGGTACAAAAAATATATTGGGGACAGTAAAAGTTGGATCAGAAAGAGAACCCTT                        
                       ************************************************************   
GRMZM2G390374_B73      GTGGGTGACATGACATAATCTACCATCAGCCGTCTGAACAGAAGTACCCTCGGTGACAGG 
GRMZM2G390374_ys3      GTGGGTGACATGACATAATCTACCATCAGCCGTCTGAACAGAAGTACCCTCGGTGACAGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGTAGTAGACGCCAGCTGTGACTGATCAGATGTCACATGAAAGGAAGCTCCAGAATCAAG 
GRMZM2G390374_ys3      TGTAGTAGACGCCAGCTGTGACTGATCAGATGTCACATGAAAGGAAGCTCCAGAATCAAG                        
                       ************************************************************   
GRMZM2G390374_B73      AACCCAAGATGATGACAAAGCACCAGCAGAAGAAGTAGCAGCAACCGCAACTGAGCCTCG 
GRMZM2G390374_ys3      AACCCAAGATGATGACAAAGCACCAGCAGAAGAAGTAGCAGCAACCGCAACTGAGCCTCG                        
                       ************************************************************   
GRMZM2G390374_B73      AGGAGATGGTCTTGTACCACGACCACGAGTAGCACGACGGACACGAAAATCAGCCAGCTT 
GRMZM2G390374_ys3      AGGAGATGGTCTTGTACCACGACCACGAGTAGCACGACGGACACGAAAATCAGCCAGCTT                        
                       ************************************************************   
GRMZM2G390374_B73      CTCTGGAAACTTAGCAAAGCAGTTCTCAGACCGATGAGTGGTCTTTTTGCAGTGTTCACA 
GRMZM2G390374_ys3      CTCTGGAAACTTAGCAAAGCAGTTCTCAGACCGATGAGTGGTCTTTTTGCAGTGTTCACA                        
                       ************************************************************   
GRMZM2G390374_B73      AGGCTAAAAGGAGGTGTTCCTAGACCTCTGAGCAGCAGCCAACACACTATGAGAACTCAC 
GRMZM2G390374_ys3      AGGCTAAAAGGAGGTGTTCCTAGACCTCTGAGCAGCAGCCAACACACTATGAGAACTCAC                        
                       ************************************************************   
GRMZM2G390374_B73      ACCAGTAATAGAGGACATAGACTTCAGACGAGTCTCTTCAGCAAGCAATTCGGACAATGC 
GRMZM2G390374_ys3      ACCAGTAATAGAGGACATAGACTTCAGACGAGTCTCTTCAGCAAGCAATTCGGACAATGC                        
                       ************************************************************   
GRMZM2G390374_B73      CTGAGCCATGGTGAGAGTATCTGAACTGTGAAGCAGCCTTGCACGAAGGGAATCAAATTC 
GRMZM2G390374_ys3      CTGAGCCATGGTGAGAGTATCTGAACTGTGAAGCAGCCTTGCACGAAGGGAATCAAATTC                        
                       ************************************************************   
GRMZM2G390374_B73      AGGTCGAACTCCCATAACAAATCTGTAGGTAAAGAACTTCTCAATGAACTTGTGGGCTGG 
GRMZM2G390374_ys3      AGGTCGAACTCCCATAACAAATCTGTAGGTAAAGAACTTCTCAATGAACTTGTGGGCTGG                        
                       ************************************************************   
GRMZM2G390374_B73      ACAAGGCACAACTGTACAAGCGGGCACCATGGAGGTCAATGCACTCATAAGACGATCAAA 
GRMZM2G390374_ys3      ACAAGGCACAACTGTACAAGCGGGCACCATGGAGGTCAATGCACTCATAAGACGATCAAA                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGGAATATATTCATCAATAGACATATCATGTTGCTCAATCACATGAGTCTGCTGCATA 
GRMZM2G390374_ys3      GGCGGAATATATTCATCAATAGACATATCATGTTGCTCAATCACATGAGTCTGCTGCATA                        
                       ************************************************************   
GRMZM2G390374_B73      AGGGTATGTAAAAGAACACCACTATCCTGAACAAATCGATCCTTCAGATGTGACCAGATA 
GRMZM2G390374_ys3      AGGGTATGTAAAAGAACACCACTATCCTGAACAAATCGATCCTTCAGATGTGACCAGATA                 
                       ************************************************************   
GRMZM2G390374_B73      GCCTTAGCAGTGGTAAATTTGGACAGACTCATAATCATAGTTGGTTTAGTGCTATTGACC 
GRMZM2G390374_ys3      GCCTTAGCAGTGGTAAATTTGGACAGACTCATAATCATAGTTGGTTTAGTGCTATTGACC                        
                       ************************************************************   
GRMZM2G390374_B73      ATTGCAGCCATTACCTTACCATCATTGATCTGCCAAGTCTTGATTGCAGCAGCATTGCTT 
GRMZM2G390374_ys3      ATTGCAGCCATTACCTTACCATCATTGATCTGCCAAGTCTTGATTGCAGCAGCATTGCTT                        
                       ************************************************************   
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GRMZM2G390374_B73      CTATCAGCTGCTAAAACTGGAGAATCTTCAGTCAAATAAAATAGTAAACCGTGACCTCTT 
GRMZM2G390374_ys3      CTATCAGCTGCTAAAACTGGAGAATCTTCAGTCAAATAAAATAGTAAACCGTGACCTCTT                        
                       ************************************************************   
GRMZM2G390374_B73      AATGCAGTCTGAACACAAAAGGCCCATTCTGGGTAATTCTGCCCATCAAGCACAATATTG 
GRMZM2G390374_ys3      AATGCAGTCTGAACACAAAAGGCCCATTCTGGGTAATTCTGCCCATCAAGCACAATATTG                        
                       ************************************************************   
GRMZM2G390374_B73      ACAACAATAGCGTTGACCGACATATTGAGGAGCAATAAAACAATGAAGAATAACAGATCT 
GRMZM2G390374_ys3      ACAACAATAGCGTTGACCGACATATTGAGGAGCAATAAAACAATGAAGAATAACAGATCT                        
                       ************************************************************   
GRMZM2G390374_B73      GAAATAGACTGGCTTGATGGTACCAAATAAAAGAAACCCTAGCGGGTGCAGCGGATGAAC 
GRMZM2G390374_ys3      GAAATAGACTGGCTTGATGGTACCAAATAAAAGAAACCCTAGCGGGTGCAGCGGATGAAC                        
                       ************************************************************   
GRMZM2G390374_B73      AGTAGATACGCCGGCTGCAGTCTTGGACGAAACCGTGCCCAGTCACAGTAGATCAACAGA 
GRMZM2G390374_ys3      AGTAGATACGCCGGCTGCAGTCTTGGACGAAACCGTGCCCAGTCACAGTAGATCAACAGA                        
                       ************************************************************   
GRMZM2G390374_B73      TCTAGCCAAGTCGCACTCGGCTCAGATACACATAGAATCTGGCAGAGCAGAACTTGCGAA 
GRMZM2G390374_ys3      TCTAGCCAAGTCGCACTCGGCTCAGATACACATAGAATCTGGCAGAGCAGAACTTGCGAA                        
                       ************************************************************   
GRMZM2G390374_B73      CAGATGGCCGCAACACTCGAAGGCAGGGGGCCGATGGCGTTGCTGACGGAGGCAGAGCCA 
GRMZM2G390374_ys3      CAGATGGCCGCAACACTCGAAGGCAGGGGGCCGATGGCGTTGCTGACGGAGGCAGAGCCA                        
                       ************************************************************   
GRMZM2G390374_B73      CGACGGCGGAGCAGGGGCGGACGGTGCTGCTGACGAATGCAGGGCTGCAACGCCGGAGCA 
GRMZM2G390374_ys3      CGACGGCGGAGCAGGGGCGGACGGTGCTGCTGACGAATGCAGGGCTGCAACGCCGGAGCA                        
                       ************************************************************   
GRMZM2G390374_B73      GGAGCGGATGGCAGGGCTGCAACGCCGGAGCAGGGCGGATGGCACGGTTGATGGAGCAGA 
GRMZM2G390374_ys3      GGAGCGGATGGCAGGGCTGCAACGCCGGAGCAGGGCGGATGGCACGGTTGATGGAGCAGA                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGGACGGCGTTGCTGACGGAGGCAGAGTCGCGAGTCAGGGTCGCGACGCCGGAGCAGA 
GRMZM2G390374_ys3      GGCGGACGGCGTTGCTGACGGAGGCAGAGTCGCGAGTCAGGGTCGCGACGCCGGAGCAGA                        
                       ************************************************************   
GRMZM2G390374_B73      GGCGGACGACGAGCGCAGGGGCAGGCGGACGGTGCTCTCCCGCGGCCGCGCACGCAGAAG 
GRMZM2G390374_ys3      GGCGGACGACGAGCGCAGGGGCAGGCGGACGGTGCTCTCCCGCGGCCGCGCACGCAGAAG                        
                       ************************************************************   
GRMZM2G390374_B73      GATGGCCAGCAGAGGCGGACGGCACTGCAGACGGAGCAGGGGCGCGCACAAAGGAGCGCA 
GRMZM2G390374_ys3      GATGGCCAGCAGAGGCGGACGGCACTGCAGACGGAGCAGGGGCGCGCACAAAGGAGCGCA                        
                       ************************************************************   
GRMZM2G390374_B73      GGGGCGGGCGGACAGTGCTCTTCCGCGACGGCGGCTAGCCGCGACGGTAGCTGGGGGTGG 
GRMZM2G390374_ys3      GGGGCGGGCGGACAGTGCTCTTCCGCGACGGCGGCTAGCCGCGACGGTAGCTGGGGGTGG                        
                       ************************************************************   
GRMZM2G390374_B73      GGGGCCGCGACAGAGCGCAGGAGATGGCCGCGACAGCGGCTGGTGGTGGGAGGGCCGCGA 
GRMZM2G390374_ys3      GGGGCCGCGACAGAGCGCAGGAGATGGCCGCGACAGCGGCTGGTGGTGGGAGGGCCGCGA                        
                       ************************************************************   
GRMZM2G390374_B73      CGACGGCTAGAAAACCCTAATTGTAACCTCCTCTGATGCCATGTTACTTACTTTGGATTG 
GRMZM2G390374_ys3      CGACGGCTAGAAAACCCTAATTGTAACCTCCTCTGATGCCATGTTACTTACTTTGGATTG                        
                       ************************************************************   
GRMZM2G390374_B73      ATAATAGATAATTAGTCCCTAAGGACTATAGATAATATATATAGCTAGTAGGCATGGGCC 
GRMZM2G390374_ys3      ATAATAGATAATTAGTCCCTAAGGACTATAGATAATATATATAGCTAGTAGGCATGGGCC                        
                       ************************************************************   
GRMZM2G390374_B73      TAATGGGCCTTAACAAGATCATCTTCTGCCGCTGCCAGCATGATATTCCAGCCCATAATG 
GRMZM2G390374_ys3      TAATGGGCCTTAACAAGATCATCTTCTGCCGCTGCCAGCATGATATTCCAGCCCATAATG                        
                       ************************************************************   
GRMZM2G390374_B73      CATGGCGATATAACACCATGTGGAGCCTTGGAGTTATTACCTGGAGTGATCTACAATCCG 
GRMZM2G390374_ys3      CATGGCGATATAACACCATGTGGAGCCTTGGAGTTATTACCTGGAGTGATCTACAATCCG                        
                       ************************************************************   
GRMZM2G390374_B73      CCATCTTTGGGATTGTCCGACGCCAGGCTTCCATGTCTTCTAGTCGAACTTCGTCACTTA 
GRMZM2G390374_ys3      CCATCTTTGGGATTGTCCGACGCCAGGCTTCCATGTCTTCTAGTCGAACTTCGTCACTTA                        
                       ************************************************************   
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GRMZM2G390374_B73      CGCGTCCAACACCGACGAGGATGGCCGACCACAGCACCGGAGTCATCACCAAGACCACCA 
GRMZM2G390374_ys3      CGCGTCCAACACCGACGAGGATGGCCGACCACAGCACCGGAGTCATCACCAAGACCACCA                       
                       ************************************************************   
GRMZM2G390374_B73      CTTTCTTCACCAGACCGCTGCGAGGACCCCATATGCATCACGAACATCGACGATCCTCTA 
GRMZM2G390374_ys3      CTTTCTTCACCAGACCGCTGCGAGGACCCCATATGCATCACGAACATCGACGATCCTCTA                        
                       ************************************************************   
GRMZM2G390374_B73      GGAAGAGCCGGGGGAGCGAGCCGCTCACCCATCACAACTTCACTCAGTACTTCAGAGAAA 
GRMZM2G390374_ys3      GGAAGAGCCGGGGGAGCGAGCCGCTCACCCATCACAACTTCACTCAGTACTTCAGAGAAA                        
                       ************************************************************   
GRMZM2G390374_B73      TTGAGGATTGATGAAGACGAGTTGCTAGAGCTAGAAGATGCAACAAGGTACACAAGCATT 
GRMZM2G390374_ys3      TTGAGGATTGATGAAGACGAGTTGCTAGAGCTAGAAGATGCAACAAGGTACACAAGCATT                        
                       ************************************************************   
GRMZM2G390374_B73      ATGGGTGCCTTACAGTACTTCACTCTGACACGACCTGATTTAAGTTTTGCAGTCAATAAG 
GRMZM2G390374_ys3      ATGGGTGCCTTACAGTACTTCACTCTGACACGACCTGATTTAAGTTTTGCAGTCAATAAG                        
                       ************************************************************   
GRMZM2G390374_B73      GTGTGTCAGTTTTTGCATGCACGTACCACTTATCATTGGAGCGTTGTGAAGAGGACTCTC 
GRMZM2G390374_ys3      GTGTGTCAGTTTTTGCATGCACGTACCACTTATCATTGGAGCGTTGTGAAGAGGACTCTC                        
                       ************************************************************   
GRMZM2G390374_B73      AGATATGAAGTTTACTCTTGAACATGGTCTAAAAATTGTAATGTCCTCCCCTTCTATGCT 
GRMZM2G390374_ys3      AGATATGAAGTTTACTCTTGAACATGGTCTAAAAATTGTAATGTCCTCCCCTTCTATGCT                        
                       ************************************************************   
GRMZM2G390374_B73      TGTGAGTGCCTTTTCTGATGCAGTTTAGGCTGGTGATATTGATGATAGACACTCTATAGG 
GRMZM2G390374_ys3      TGTGAGTGCCTTTTCTGATGCAGTTTAGGCTGGTGATATTGATGATAGACACTCTATAGG                        
                       ************************************************************   
GRMZM2G390374_B73      AGGTTTTATTAAAGTGTGATATATAGAAACCGTAGCAATGTTTACAAGTCGGACGACTAG 
GRMZM2G390374_ys3      AGGTTTTATTAAAGTGTGATATATAGAAACCGTAGCAATGTTTACAAGTCGGACGACTAG                       
                       ************************************************************   
GRMZM2G390374_B73      CTGGTCGAGCTAGAGCAGCGACCAGGTGCCTAATCGCGATTAGGGCGACGATTAGGATGC 
GRMZM2G390374_ys3      CTGGTCGAGCTAGAGCAGCGACCAGGTGCCTAATCGCGATTAGGGCGACGATTAGGATGC                        
                       ************************************************************   
GRMZM2G390374_B73      CTAATCGGTCCTGGTCGACCTCTGGTCGTCTATTAGTCGTCCTATAGATTTATGGACATA 
GRMZM2G390374_ys3      CTAATCGGTCCTGGTCGACCTCTGGTCGTCTATTAGTCGTCCTATAGATTTATGGACATA                        
                       ************************************************************   
GRMZM2G390374_B73      TGTATATGTATATAACTATAATACTATATATAAGCAATAATGGTAGTCTACATTTCTGCA 
GRMZM2G390374_ys3      TGTATATGTATATAACTATAATACTATATATAAGCAATAATGGTAGTCTACATTTCTGCA                        
                       ************************************************************   
GRMZM2G390374_B73      ATACTCCAATAGAGTGACATTATATAAGTCTTTACTCTTAAAAAGTAGTAACATACTGAA 
GRMZM2G390374_ys3      ATACTCCAATAGAGTGACATTATATAAGTCTTTACTCTTAAAAAGTAGTAACATACTGAA                        
                       ************************************************************   
GRMZM2G390374_B73      ACTGAAAGTAATATAGGCATAAAATTAAAACTGATAACAGTAGTTACTGAACTTAGTAGC 
GRMZM2G390374_ys3      ACTGAAAGTAATATAGGCATAAAATTAAAACTGATAACAGTAGTTACTGAACTTAGTAGC                        
                       ************************************************************   
GRMZM2G390374_B73      AGCAGAAGTGCAGAACTGAAAGCAGAAGTTCAGATGACGAGCTCGTCTCGACTCTGGGTG 
GRMZM2G390374_ys3      AGCAGAAGTGCAGAACTGAAAGCAGAAGTTCAGATGACGAGCTCGTCTCGACTCTGGGTG                        
                       ************************************************************   
GRMZM2G390374_B73      ACTGATGTTGGTTTGCTGGACTGGAGAGTGGAGACGCCGGCACGCTGCCGATGGGCTACA 
GRMZM2G390374_ys3      ACTGATGTTGGTTTGCTGGACTGGAGAGTGGAGACGCCGGCACGCTGCCGATGGGCTACA                        
                       ************************************************************   
GRMZM2G390374_B73      GACGCTGCCAGAGAAGATGACTGGAGCTTAGAGCAGCCGTCGGTGACTGGACCACTCGAC 
GRMZM2G390374_ys3      GACGCTGCCAGAGAAGATGACTGGAGCTTAGAGCAGCCGTCGGTGACTGGACCACTCGAC                        
                       ************************************************************   
GRMZM2G390374_B73      GCCGATGACTGGAGCTGGATGGCGCCAGAGAGCAGTAGGGTTTACGCCTGAACAAAGGCT 
GRMZM2G390374_ys3      GCCGATGACTGGAGCTGGATGGCGCCAGAGAGCAGTAGGGTTTACGCCTGAACAAAGGCT                       
                       ************************************************************   
GRMZM2G390374_B73      GGCGGCTGGCAGGTTTTGTGTTAGGCAGGGGTAGGGTTTCGGCTGACCAGGGGGCAACAT 
GRMZM2G390374_ys3      GGCGGCTGGCAGGTTTTGTGTTAGGCAGGGGTAGGGTTTCGGCTGACCAGGGGGCAACAT                        
                       ************************************************************   
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GRMZM2G390374_B73      ATATGTTGCTACTGTAAATGGGCCGAAAAAATGAGTTAAGCCCATTAGCCCAGTATAAAC 
GRMZM2G390374_ys3      ATATGTTGCTACTGTAAATGGGCCGAAAAAATGAGTTAAGCCCATTAGCCCAGTATAAAC                        
                       ************************************************************   
GRMZM2G390374_B73      GCGCAGACGTCAATGGGCAACCAGATTCCTAACGATCGGACGATTAATTGCCCAGGTCGA 
GRMZM2G390374_ys3      GCGCAGACGTCAATGGGCAACCAGATTCCTAACGATCGGACGATTAATTGCCCAGGTCGA                        
                       ************************************************************   
GRMZM2G390374_B73      CGACTAGACGGATGATTTGGATGACTTGGAAATCTGGTCGCGTCGTCCTTCTAATCGCCA 
GRMZM2G390374_ys3      CGACTAGACGGATGATTTGGATGACTTGGAAATCTGGTCGCGTCGTCCTTCTAATCGCCA                       
                       ************************************************************   
GRMZM2G390374_B73      ACTAACAGGCGACCAGCCCGACTAATCGCGATTAGTCGGACGACTTGTAATGCACAAGCA 
GRMZM2G390374_ys3      ACTAACAGGCGACCAGCCCGACTAATCGCGATTAGTCGGACGACTTGTAATGCACAAGCA                        
                       ************************************************************   
GRMZM2G390374_B73      ACTGACTAGTATTGGTAAGAATTTGGTGTCTTGGTGTGCTTGCAAGCAGCCCACAATCTC 
GRMZM2G390374_ys3      ACTGACTAGTATTGGTAAGAATTTGGTGTCTTGGTGTGCTTGCAAGCAGCCCACAATCTC                        
                       ************************************************************   
GRMZM2G390374_B73      AAGATTAGGCACTGAAGCTGAATATAAAGCTATGGCCAACACAACTGTAGAATTGATGTG 
GRMZM2G390374_ys3      AAGATTAGGCACTGAAGCTGAATATAAAGCTATGGCCAACACAACTGTAGAATTGATGTG                        
                       ************************************************************   
GRMZM2G390374_B73      GGTGCAGTCCCTTTTACAAGAGCTGATGGTTTCTTGTCCTCCTACTGCAAGGATTTAGCA 
GRMZM2G390374_ys3      GGTGCAGTCCCTTTTACAAGAGCTGATGGTTTCTTGTCCTCCTACTGCAAGGATTTAGCA                        
                       ************************************************************   
GRMZM2G390374_B73      TGACACTGTTGGAGCAACCTATCTTACAGCAAATCCATTGTTTTATAGTCATATGAAGCA 
GRMZM2G390374_ys3      TGACACTGTTGGAGCAACCTATCTTACAGCAAATCCATTGTTTTATAGTCATATGAAGCA                        
                       ************************************************************   
GRMZM2G390374_B73      TCTTGAGATTGGTTTTTATTTTATGAGAGGGAGTAGCTAGAGGACTTTCGGAGGTCAGAA 
GRMZM2G390374_ys3      TCTTGAGATTGGTTTTTATTTTATGAGAGGGAGTAGCTAGAGGACTTTCGGAGGTCAGAA                        
                       ************************************************************   
GRMZM2G390374_B73      TCATATCTACAAAAGATCAAGTTGTTGATGGCTTTACCAAGATAATAACTATACAGATTA 
GRMZM2G390374_ys3      TCATATCTACAAAAGATCAAGTTGTTGATGGCTTTACCAAGATAATAACTATACAGATTA                        
                       ************************************************************   
GRMZM2G390374_B73      CAGAAGATGGCTTTATCTAGAGACAATCTTAACTTGTACAAGTTATGATTGAGGGGGGTG 
GRMZM2G390374_ys3      CAGAAGATGGCTTTATCTAGAGACAATCTTAACTTGTACAAGTTATGATTGAGGGGGGTG                        
                       ************************************************************   
GRMZM2G390374_B73      TTATAATAGAATGTGCTTGTCAGGCTATGGCCGTATCAGATCAGGGGTCCACATGGTTGT 
GRMZM2G390374_ys3      TTATAATAGAATGTGCTTGTCAGGCTATGGCCGTATCAGATCAGGGGTCCACATGGTTGT                        
                       ************************************************************   
GRMZM2G390374_B73      TCTATAATAGAAGAAGACCTTAACCCGACTCCGATTAAAGATAGGATAGAATCAGGTTTG 
GRMZM2G390374_ys3      TCTATAATAGAAGAAGACCTTAACCCGACTCCGATTAAAGATAGGATAGAATCAGGTTTG                        
                       ************************************************************   
GRMZM2G390374_B73      ATCTATCTCAGAGATAGCAGAGTTAGAATTGGAGTCGGTTAAGTTAGTTGTACCTGAATT 
GRMZM2G390374_ys3      ATCTATCTCAGAGATAGCAGAGTTAGAATTGGAGTCGGTTAAGTTAGTTGTACCTGAATT                        
                       ************************************************************   
GRMZM2G390374_B73      GGAATCCTTGTTATGTTGTAATCTTTATGGCAATATTCTGCTCTACATATACTCAGTCCC 
GRMZM2G390374_ys3      GGAATCCTTGTTATGTTGTAATCTTTATGGCAATATTCTGCTCTACATATACTCAGTCCC                        
                       ************************************************************   
GRMZM2G390374_B73      CCTCGGCCTAATAGGTCCGGGTGAACAGCTTAAATCGGATGTTGTGTTTTCTTACACTAT 
GRMZM2G390374_ys3      CCTCGGCCTAATAGGTCCGGGTGAACAGCTTAAATCGGATGTTGTGTTTTCTTACACTAT                        
                       ************************************************************   
GRMZM2G390374_B73      GACCCATGATAGATCACTACACCGATTCACTTTGAAGGGTCCTTTGAAAATCTTACTCCC 
GRMZM2G390374_ys3      GACCCATGATAGATCACTACACCGATTCACTTTGAAGGGTCCTTTGAAAATCTTACTCCC                        
                       ************************************************************   
GRMZM2G390374_B73      TCTGTTTCAAATTATAATTTATTTTGTTTTTTAGATACATGAATTTTGGTAGGTGCATAG 
GRMZM2G390374_ys3      TCTGTTTCAAATTATAATTTATTTTGTTTTTTAGATACATGAATTTTGGTAGGTGCATAG                        
                       ************************************************************   
GRMZM2G390374_B73      CAAAATCTATGTGCCTAGAAAAGCCAAAATACCTTACAATTTGGAATAGAGTGAGTATTA 
GRMZM2G390374_ys3      CAAAATCTATGTGCCTAGAAAAGCCAAAATACCTTACAATTTGGAATAGAGTGAGTATTA                        
                       ************************************************************   
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GRMZM2G390374_B73      TGTAACATGGAATTTTCTGGCAAACAGATGGAACGGGGCTGGCACTGCATCTCCGCCTAC 
GRMZM2G390374_ys3      TGTAACATGGAATTTTCTGGCAAACAGATGGAACGGGGCTGGCACTGCATCTCCGCCTAC                        
                       ************************************************************   
GRMZM2G390374_B73      ATGATGCTTGCACTTCTTTCAGACTTATTTGATATTTTTTTCAGAGAAAATATTAATATT 
GRMZM2G390374_ys3      ATGATGCTTGCACTTCTTTCAGACTTATTTGATATTTTTTTCAGAGAAAATATTAATATT                        
                       ************************************************************   
GRMZM2G390374_B73      ACTAGTGCAACACAAAACTAATAAATCACATGAAAATACTCATATTGGAGCAGTTAAAAT 
GRMZM2G390374_ys3      ACTAGTGCAACACAAAACTAATAAATCACATGAAAATACTCATATTGGAGCAGTTAAAAT                        
                       ************************************************************   
GRMZM2G390374_B73      ATTAGCTGCTAAAAATATCTGGATGTTTTTGCTTATGTAATAGTACCAATATTTTAAATA 
GRMZM2G390374_ys3      ATTAGCTGCTAAAAATATCTGGATGTTTTTGCTTATGTAATAGTACCAATATTTTAAATA                        
                       ************************************************************   
GRMZM2G390374_B73      AAATACCCAAACCTGTTTATTGATGATTTACTTTTATTTGCTTTACAATGTAAGGTAATG 
GRMZM2G390374_ys3      AAATACCCAAACCTGTTTATTGATGATTTACTTTTATTTGCTTTACAATGTAAGGTAATG 
                                                                              V  M                          
                       ************************************************************   
GRMZM2G390374_B73      GTTGCTACGGTTAGGTGTGATGAAATTGCAAACGAGAAGTTTGGATGCATAACCTCGGAC 
GRMZM2G390374_ys3      GTTGCTACGGTTAGGTGTGATGAAATTGCAAACGAGAAGTTTGGATGCATAACCTCGGAC 
                        V  A  T  V  R  C  D  E  I  A  N  E  K  F  G  C  I  T  S  D                          
                       ************************************************************   
GRMZM2G390374_B73      ACAGTAAGATCTTGCCACTTCATGATCATGCAAATTTTGTTTAGGTCTTACTAATTTGTT 
GRMZM2G390374_ys3      ACAGTAAGATCTTGCCACTTCATGATCATGCAAATTTTGTTTAGGTCTTACTAATTTGTT  
                        T                        
                       ************************************************************   
GRMZM2G390374_B73      TTATCTTCTTTAGGAATGGTTAGATGTGGAGAGTGCTGTCCAATCTGGTCCAGTACCTGG 
GRMZM2G390374_ys3      TTATCTTCTTTAGGAATGGTTAGATGTGGAGAGTGCTGTCCAATCTGGTCCAGTACCTGG 
                                      E  W  L  D  V  E  S  A  V  Q  S  G  P  V  P                            
                       ************************************************************   
GRMZM2G390374_B73      TTTTGGGAAAAAACTTAGCAATATCGTGGAAGTTCACTTGCAAGAGTAAGCCCTTGAGTG 
GRMZM2G390374_ys3      TTTTGGGAAAAAACTTAGCAATATCGTGGAAGTTCACTTGCAAGAGTAAGCCCTTGAGTG 
                       G  F  G  K  K  L  S  N  I  V  E  V  H  L  Q  E                          
                       ************************************************************   
GRMZM2G390374_B73      ATTTGAGTCATTGACAGCCTGATGGTTTGTTCAATGTGATTACCAGTGCTTCCAACTTTG 
GRMZM2G390374_ys3      ATTTGAGTCATTGACAGCCTGATGGTTTGTTCAATGTGATTACCAGTGCTTCCAACTTTG                        
                       ************************************************************   
GRMZM2G390374_B73      CAAGCTATCAAGTATATGCCTTATGTTCTATACATTTTTTTTCCGAACATAAATGTTCTA 
GRMZM2G390374_ys3      CAAGCTATCAAGTATATGCCTTATGTTCTATACATTTTTTTTCCGAACATAAATGTTCTA          
                       ************************************************************   
GRMZM2G390374_B73      TACATCTGCCAATAGACTAGTACCCTTGCACTTGATAAAAGAATTTTCTAAACTCCCAAT 
GRMZM2G390374_ys3      TACATCTGCCAATAGACTAGTACCCTTGCACTTGATAAAAGAATTTTCTAAACTCCCAAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTCTTTGTCTCAACTGTATTCAACCGAAAGAGAAAGCATGTGCTTGATATTACATTAATA 
GRMZM2G390374_ys3      TTCTTTGTCTCAACTGTATTCAACCGAAAGAGAAAGCATGTGCTTGATATTACATTAATA                        
                       ************************************************************   
GRMZM2G390374_B73      CTACTATGTCTATCTGTTTTCTTAAATTCATATTTAGAAATACTTACATGTTTACTTGCT 
GRMZM2G390374_ys3      CTACTATGTCTATCTGTTTTCTTAAATTCATATTTAGAAATACTTACATGTTTACTTGCT                        
                       ************************************************************   
GRMZM2G390374_B73      CTGCTCAACCAAAGTACTGGCAGCGAGACTAGAAGTTGGTCACCTTGTTCTTTTGTGGTC 
GRMZM2G390374_ys3      CTGCTCAACCAAAGTACTGGCAGCGAGACTAGAAGTTGGTCACCTTGTTCTTTTGTGGTC                       
                       ************************************************************   
GRMZM2G390374_B73      GTCCAAGATATCCTGTATTTAGCTATGACAGGAAACTTATGTTCATGAATAAAACTGAGG 
GRMZM2G390374_ys3      GTCCAAGATATCCTGTATTTAGCTATGACAGGAAACTTATGTTCATGAATAAAACTGAGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGTGAATCATAATTTCTAGGTATGACAAAGAAGCTTTCTATTTTGATGAAGCTGTTAGGA 
GRMZM2G390374_ys3      TGTGAATCATAATTTCTAGGTATGACAAAGAAGCTTTCTATTTTGATGAAGCTGTTAGGA 
                                           Y  D  K  E  A  F  Y  F  D  E  A  V  R  K                        
                       ************************************************************   
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GRMZM2G390374_B73      AAGGAAAACGACAACATTTGGAGTCCAGAATACTGAATGTAAGGCCTTCTTGTACATTTA 
GRMZM2G390374_ys3      AAGGAAAACGACAACATTTGGAGTCCAGAATACTGAATGTAAGGCCTTCTTGTACATTTA 
                        G  K  R  Q  H  L  E  S  R  I  L  N                           
                       ************************************************************   
GRMZM2G390374_B73      ATATTCTTTTCTCAGTTCTCACTCATGATTAGTATATCTCTTATGCTTTTTCTTTAAAAC 
GRMZM2G390374_ys3      ATATTCTTTTCTCAGTTCTCACTCATGATTAGTATATCTCTTATGCTTTTTCTTTAAAAC                        
                       ************************************************************   
GRMZM2G390374_B73      TGAAAATATCATGTCCTTGTGAATTTAAATTTCTGTAGCTACTGAGGTCGTGCATACTGA 
GRMZM2G390374_ys3      TGAAAATATCATGTCCTTGTGAATTTAAATTTCTGTAGCTACTGAGGTCGTGCATACTGA       
                       ************************************************************   
GRMZM2G390374_B73      AATCTTCCTTATGCATAAGTACTGTTTAATAGCTTTTTATTTTATTTCTTGCAGTGTCAT 
GRMZM2G390374_ys3      AATCTTCCTTATGCATAAGTACTGTTTAATAGCTTTTTATTTTATTTCTTGCAGTGTCAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTACTGTTATCCCTCTAATTTAATCTAAAATTTGTTGCAGCTTGTCCAACCTGCATTCCA 
GRMZM2G390374_ys3      TTACTGTTATCCCTCTAATTTAATCTAAAATTTGTTGCAGCTTGTCCAACCTGCATTCCA 
                                                                L  V  Q  P  A  F  Q                          
                       ************************************************************   
GRMZM2G390374_B73      GAAAATGTTGACTCATCTGCGCATGAAGGCTTTAGAAAAATTTAAAGCTGGTCTTAATTC 
GRMZM2G390374_ys3      GAAAATGTTGACTCATCTGCGCATGAAGGCTTTAGAAAAATTTAAAGCTGGTCTTAATTC 
                        K  M  L  T  H  L  R  M  K  A  L  E  K  F  K  A  G  L  N  S                        
                       ************************************************************   
GRMZM2G390374_B73      ATCTTTGGAGAGTGGAAAAGAATTCGCGATATCTGCAAGAGACAATACTGAATGCTCTCT 
GRMZM2G390374_ys3      ATCTTTGGAGAGTGGAAAAGAATTCGCGATATCTGCAAGAGACAATACTGAATGCTCTCT 
                        S  L  E  S  G  K  E  F  A  I  S  A  R  D  N  T  E  C  S  L                          
                       ************************************************************   
GRMZM2G390374_B73      CAAAGACTTTGAACAAGGATGTGCTGGTAAACATCATATACTTGTGGTGATTTATTCTCA 
GRMZM2G390374_ys3      CAAAGACTTTGAACAAGGATGTGCTGGTAAACATCATATACTTGTGGTGATTTATTCTCA 
                        K  D  F  E  Q  G  C  A                           
                       ************************************************************   
GRMZM2G390374_B73      AGCACTGGTAAAATTGAACCCCTACTAAAAACACTCAAACTAGCAATTTGTGCCAAAAGT 
GRMZM2G390374_ys3      AGCACTGGTAAAATTGAACCCCTACTAAAAACACTCAAACTAGCAATTTGTGCCAAAAGT                        
                       ************************************************************   
GRMZM2G390374_B73      AGTGTACTGACTGTTGAAACTTTACTAAAGAAGCCTGATGTCATCCAAAGAATAACAAAT 
GRMZM2G390374_ys3      AGTGTACTGACTGTTGAAACTTTACTAAAGAAGCCTGATGTCATCCAAAGAATAACAAAT                        
                       ************************************************************   
GRMZM2G390374_B73      TTTCTATATTCTACTATATAACATCTCTTTTATTCATTATTTTACTTAATTTATGCAATT 
GRMZM2G390374_ys3      TTTCTATATTCTACTATATAACATCTCTTTTATTCATTATTTTACTTAATTTATGCAATT                        
                       ************************************************************   
GRMZM2G390374_B73      TGTGTATCCATATCTCACATGTTTCTTTCGGCTTAACAATCCTTTTAAGTTGATACGGCA 
GRMZM2G390374_ys3      TGTGTATCCATATCTCACATGTTTCTTTCGGCTTAACAATCCTTTTAAGTTGATACGGCA                        
                       ************************************************************   
GRMZM2G390374_B73      AGCCACCTCGTATAAAATTGATGCATCAGTCTGACAAGCACACTTGTATTCTAGATGCTA 
GRMZM2G390374_ys3      AGCCACCTCGTATAAAATTGATGCATCAGTCTGACAAGCACACTTGTATTCTAGATGCTA 
                                                                            D  A  I                        
                       ************************************************************   
GRMZM2G390374_B73      TAATCAAGCAGGCGAACTGGGACTGCTCTAAAATACTAGAGAAAGTACGGCGTGATATTG 
GRMZM2G390374_ys3      TAATCAAGCAGGCGAACTGGGACTGCTCTAAAATACTAGAGAAAGTACGGCGTGATATTG 
                        I  K  Q  A  N  W  D  C  S  K  I  L  E  K  V  R  R  D  I  E                        
                       ************************************************************   
GRMZM2G390374_B73      AAGATCATGCACTTTCAATTCGTGAAAGAAAGCTATCAGAATTGACAACCCATGCTAAGG 
GRMZM2G390374_ys3      AAGATCATGCACTTTCAATTCGTGAAAGAAAGCTATCAGAATTGACAACCCATGCTAAGG 
                        D  H  A  L  S  I  R  E  R  K  L  S  E  L  T  T  H  A  K                        
                       ************************************************************   
GRMZM2G390374_B73      TTATGTATGGCAAACTGAAAGAGAGTTTAATTACTAGCTTACTAATGCATAATTTCTTCT 
GRMZM2G390374_ys3      TTATGTATGGCAAACTGAAAGAGAGTTTAATTACTAGCTTACTAATGCATAATTTCTTCT                        
                       ************************************************************ 
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GRMZM2G390374_B73      GGATTTATTTGCATATTTTTTAAGCATAAATACTGCAGGGGAAGCCTCCACTGTAGTTTA 
GRMZM2G390374_ys3      GGATTTATTTGCATATTTTTTAAGCATAAATACTGCAGGGGAAGCCTCCACTGTAGTTTA                        
                       ************************************************************   
GRMZM2G390374_B73      TTTGCATATGTGATATTATCTGGTTACGATATGTTAATAATTGTAGTTGTTTTGTACTTG 
GRMZM2G390374_ys3      TTTGCATATGTGATATTATCTGGTTACGATATGTTAATAATTGTAGTTGTTTTGTACTTG                        
                       ************************************************************   
GRMZM2G390374_B73      CAGGAGAAACTAAGAAAAGCACTAGCTGAACCTGTGGAGTCTCTATTTGATGCTGCAGAC 
GRMZM2G390374_ys3      CAGGAGAAACTAAGAAAAGCACTAGCTGAACCTGTGGAGTCTCTATTTGATGCTGCAGAC 
                           E  K  L  R  K  A  L  A  E  P  V  E  S  L  F  D  A  A  D   
                       ************************************************************   
GRMZM2G390374_B73      CAAACAACCTGGACATCAATAAGAAACATTTACAAACGCGAGACAGAGGCCATCCTACCG 
GRMZM2G390374_ys3      CAAACAACCTGGACATCAATAAGAAACATTTACAAACGCGAGACAGAGGCCATCCTACCG 
                        Q  T  T  W  T  S  I  R  N  I  Y  K  R  E  T  E  A  I  L  P                        
                       ************************************************************   
GRMZM2G390374_B73      GAGTTTCTGAAAACCATTTGTGGCTTTGAAATGGAATATGCTCAAGCAGAAGAAATGGTA 
GRMZM2G390374_ys3      GAGTTTCTGAAAACCATTTGTGGCTTTGAAATGGAATATGCTCAAGCAGAAGAAATGGTA 
                        E  F  L  K  T  I  C  G  F  E  M  E  Y  A  Q  A  E  E  M  V   
                       ************************************************************   
GRMZM2G390374_B73      TCCAAATTAAGGGATTATGCCCGGAGTGTTGTGCAAAGTAAAGCTAAAGAGGAATCTAGC 
GRMZM2G390374_ys3      TCCAAATTAAGGGATTATGCCCGGAGTGTTGTGCAAAGTAAAGCTAAAGAGGAATCTAGC 
                        S  K  L  R  D  Y  A  R  S  V  V  Q  S  K  A  K  E  E  S  S                          
                       ************************************************************   
GRMZM2G390374_B73      AAAGTATTGATCCATATGAAAGAGAGGTTGACAAAATTCTCTATTGTTCTTCAACGATAT 
GRMZM2G390374_ys3      AAAGTATTGATCCATATGAAAGAGAGGTTGACAAAATTCTCTATTGTTCTTCAACGATAT 
                        K  V  L  I  H  M  K  E                           
                       ************************************************************   
GRMZM2G390374_B73      GGAGTATTGATCCATGATTTCCTGACACTGTTTCCTCTTGTTGCCAGGTTCACAACAGTG 
GRMZM2G390374_ys3      GGAGTATTGATCCATGATTTCCTGACACTGTTTCCTCTTGTTGCCAGGTTCACAACAGTG 
                                                                       R  F  T  T  V                         
                       ************************************************************   
GRMZM2G390374_B73      TTTAGCCATGACAAGGATTCAATTCCAAGGGTCTGGACAGGAAAGGAAGATGTTCATGCG 
GRMZM2G390374_ys3      TTTAGCCATGACAAGGATTCAATTCCAAGGGTCTGGACAGGAAAGGAAGATGTTCATGCG 
                        F  S  H  D  K  D  S  I  P  R  V  W  T  G  K  E  D  V  H  A                        
                       ************************************************************   
GRMZM2G390374_B73      ATAGCAAAGGAAGCTCGAGCTGCGGTACAAGAACCACACACTTCCAACAAGTGCTAACTC 
GRMZM2G390374_ys3      ATAGCAAAGGAAGCTCGAGCTGCGGTACAAGAACCACACACTTCCAACAAGTGCTAACTC 
                        I  A  K  E  A  R  A  A                           
                       ************************************************************   
GRMZM2G390374_B73      TTATGTTTTTTTGTTTTGTTTGTAAAATGCACTTATGCTTATGTTGCAGGCTCTCAAACT 
GRMZM2G390374_ys3      TTATGTTTTTTTGTTTTGTTTGTAAAATGCACTTATGCTTATGTTGCAGGCTCTCAAACT 
                                                                         A  L  K  L                          
                       ************************************************************   
GRMZM2G390374_B73      TCTGTCTGTAATGGCGGCCATTCGCTGGGATGATGAGCCAGATAGGATTGAAAGCATCAT 
GRMZM2G390374_ys3      TCTGTCTGTAATGGCGGCCATTCGCTGGGATGATGAGCCAGATAGGATTGAAAGCATCAT 
                        L  S  V  M  A  A  I  R  W  D  D  E  P  D  R  I  E  S  I  I                        
                       ************************************************************   
GRMZM2G390374_B73      CACTTCAACACTTCTGGAAGGCTCTGTTGTATCAAAGATTGCAAGTGCTGCTTCTGCTGA 
GRMZM2G390374_ys3      CACTTCAACACTTCTGGAAGGCTCTGTTGTATCAAAGATTGCAAGTGCTGCTTCTGCTGA 
                        T  S  T  L  L  E  G  S  V  V  S  K  I  A  S  A  A  S  A  D                          
                       ************************************************************   
GRMZM2G390374_B73      CCCACTTGCTTCTACCACTTGGGAACAGGTAATTTTGTGTTGGTCTGTTCTTGCACAAGC 
GRMZM2G390374_ys3      CCCACTTGCTTCTACCACTTGGGAACAGGTAATTTTGTGTTGGTCTGTTCTTGCACAAGC 
                        P  L  A  S  T  T  W  E  Q                           
                       ************************************************************   
GRMZM2G390374_B73      AAACAATGGAGGTGTGCCTGTGCATGTAATGTAACACAACTTTATGAAACTTGAAACAGA 
GRMZM2G390374_ys3      AAACAATGGAGGTGTGCCTGTGCATGTAATGTAACACAACTTTATGAAACTTGAAACAGA                        
                       ************************************************************   
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GRMZM2G390374_B73      TTCCTCCAGAGCATACAATGATTACTCCTTCTCAGTGCAAGTTACTGTGGAAGCAATTCA 
GRMZM2G390374_ys3      TTCCTCCAGAGCATACAATGATTACTCCTTCTCAGTGCAAGTTACTGTGGAAGCAATTCA 
                        I  P  P  E  H  T  M  I  T  P  S  Q  C  K  L  L  W  K  Q  F                          
                       ************************************************************   
GRMZM2G390374_B73      AATCAGAAACTGAGTTCACCATTACACAAGCAGTATCCACACAGGTGTGCATTTCATATA 
GRMZM2G390374_ys3      AATCAGAAACTGAGTTCACCATTACACAAGCAGTATCCACACAGGTGTGCATTTCATATA 
                       K  S  E  T  E  F  T  I  T  Q  A  V  S  T  Q                          
                       ************************************************************   
GRMZM2G390374_B73      ACAGAGCTTTGATATCTGATACTAGTTATCATGGTGTGACTTTTTCCCTCACGGGTGAAA 
GRMZM2G390374_ys3      ACAGAGCTTTGATATCTGATACTAGTTATCATGGTGTGACTTTTTCCCTCACGGGTGAAA                        
                       ************************************************************   
GRMZM2G390374_B73      ACTTTATGTACATCAAATTTCGATGTTTGACTTCACCTTTTTGTCTTTCACCCCAGCAAG 
GRMZM2G390374_ys3      ACTTTATGTACATCAAATTTCGATGTTTGACTTCACCTTTTTGTCTTTCACCCCAGCAAG 
                                                                                 Q                          
                       ************************************************************   
GRMZM2G390374_B73      CTCACAGGCGTGGTAATAGTAAGCTGCCTCCTCCTTGGGCAATTGTGGCCATTGCTATTC 
GRMZM2G390374_ys3      CTCACAGGCGTGGTAATAGTAAGCTGCCTCCTCCTTGGGCAATTGTGGCCATTGCTATTC 
                        A  H  R  R  G  N  S  K  L  P  P  P  W  A  I  V  A  I  A  I                          
                       ************************************************************   
GRMZM2G390374_B73      TTGGTTTCAATGAGATCATGACGCTTCTTAGGTACTTGGTAGCACTATGCTCCGTGGTTC 
GRMZM2G390374_ys3      TTGGTTTCAATGAGATCATGACGCTTCTTAGGTACTTGGTAGCACTATGCTCCGTGGTTC 
                        G  F  N  E  I  M  T  L  L  R                           
                       ************************************************************   
GRMZM2G390374_B73      TTTACGTTCGGCTTAATAATTGCATGGCACTAATGTTCTTATTCTCTCCAGGAATCCCAT 
GRMZM2G390374_ys3      TTTACGTTCGGCTTAATAATTGCATGGCACTAATGTTCTTATTCTCTCCAGGAATCCCAT 
                                                                            N  P  I                          
                       ************************************************************   
GRMZM2G390374_B73      TTATGTGTTTTTGCTATTTGTGGGCTACTTGATGGTCAAAGCTTTGGCAGTACAACTAGA 
GRMZM2G390374_ys3      TTATGTGTTTTTGCTATTTGTGGGCTACTTGATGGTCAAAGCTTTGGCAGTACAACTAGA 
                        Y  V  F  L  L  F  V  G  Y  L  M  V  K  A  L  A  V  Q  L  D                          
                       ************************************************************   
GRMZM2G390374_B73      TGTCAGCAGAGAATTCCAAAATGGAGTGGTATGACATCTGAACACTTGATATAATATTCA 
GRMZM2G390374_ys3      TGTCAGCAGAGAATTCCAAAATGGAGTGGTATGACATCTGAACACTTGATATAATATTCA 
                        V  S  R  E  F  Q  N  G  V                           
                       ************************************************************   
GRMZM2G390374_B73      GCTTAACAATTGCAGTAGGTTAAATCCTGGAAGTAGTTTGTGTAAGTAGAGGGACTCTAA 
GRMZM2G390374_ys3      GCTTAACAATTGCAGTAGGTTAAATCCTGGAAGTAGTTTG--------------------                        
                       ****************************************                       
GRMZM2G390374_B73      CTCTCATCAAGAGGATGACACTATGAGTTGGGTCAATTTTCTGTTTATTTCCTCAAACAC 
GRMZM2G390374_ys3      ------------------------------------------------------------                          
GRMZM2G390374_B73      TACACAATGTCATACCCTTAGAGGGGTTGGGGACACATATTTATAGCCCTAGGGGCTGCA 
GRMZM2G390374_ys3      ------------------------------------------------------------                                                                            
GRMZM2G390374_B73      CTACCACACCTTCTCACACACACTACACAACAGGATTGTCCTCTAGATGCTAAAGAGACT 
GRMZM2G390374_ys3      ------------------------------------------------------------                                                                               
GRMZM2G390374_B73      ACAGAGGACAGTCAAAAGCGACTGTTGTCCTCTAGATGCTAAAGCGACTACAGAGGACAG 
GRMZM2G390374_ys3      ------------------------------------------------------------                                                                                      
GRMZM2G390374_B73      TCAAAAAGCGACTGCTGTCCTCTAGATGCTAAAGAGACTACAGAGGACAGTCAAGCTGTC 
GRMZM2G390374_ys3      ------------------------------------------------------------                                                                                      
GRMZM2G390374_B73      CTCTAGATGCTAAAGGACTACAGAGGACAGTCAAAAGCAGGCTGTCCTCTAGATGCTCAA 
GRMZM2G390374_ys3      ------------------------------------------------------------                                                                                      
GRMZM2G390374_B73      GACTTATTCCATCAGTTTGCACTGAAGCTAAACAATTACCGCATATATATGTGTAGTGAT 
GRMZM2G390374_ys3      ------------------GCACTGAAGCTAAACAATTACCGCATATATATGTGTAGTGAT         
                                         ******************************************   
GRMZM2G390374_B73      CATGGATTTAAATCTCGAGTGAATTTCGGCGAAATCCTCCAAAATTCCCCGTTCTCGCTG 
GRMZM2G390374_ys3      CATGGATTTAAATCTCGAGTGAATTTCGGCGAAATCCTCCAAAATTCCCCGTTCTCGCTG                        
                       ************************************************************  
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GRMZM2G390374_B73      TGTGACTGTCTCAAAAACGACACAATTTTTTCTTGAAAATTTTGAATTTCAAAAAAAAAT 
GRMZM2G390374_ys3      TGTGACTGTCTCAAAAACGACACAATTTTTTCTTGAAAATTTTGAATTTCAAAAAAAAAT                        
                       ************************************************************   
GRMZM2G390374_B73      TAAAAACTAGAGGGTCCTAGGAGTTCAAATATATATTTTTTTTGTTTGGAAAAAATCGAT 
GRMZM2G390374_ys3      TAAAAACTAGAGGGTCCTAGGAGTTCAAATATATATTTTTTTTGTTTGGAAAAAATCGAT                        
                       ************************************************************   
GRMZM2G390374_B73      AAAAAATTCTACGAAATCTGACGAGAAATCAACAAAATCCACTGAGAAAATATCCATTAA 
GRMZM2G390374_ys3      AAAAAATTCTACGAAATCTGACGAGAAATCAACAAAATCCACTGAGAAAATATCCATTAA                        
                       ************************************************************   
GRMZM2G390374_B73      AATGGGGAAAAATCTATCAAAAAAATCTATGAAATCCGCCGAGAAATCAATGAAATTCGG 
GRMZM2G390374_ys3      AATGGGGAAAAATCTATCAAAAAAATCTATGAAATCCGCCGAGAAATCAATGAAATTCGG                        
                       ************************************************************   
GRMZM2G390374_B73      TGATTCAAATTTGAAACCATAAACCGTTCGGAAACTACGAAATTCGAGTGGATTTCGCTA 
GRMZM2G390374_ys3      TGATTCAAATTTGAAACCATAAACCGTTCGGAAACTACGAAATTCGAGTGGATTTCGCTA                        
                       ************************************************************   
GRMZM2G390374_B73      ATTTACCGTTCTCGGGTGGTGGCGAGAAACGACAACAAAATGAGAAGGTTAACCCTGGTA 
GRMZM2G390374_ys3      ATTTACCGTTCTCGGGTGGTGGCGAGAAACGACAACAAAATGAGAAGGTTAACCCTGGTA                        
                       ************************************************************   
GRMZM2G390374_B73      GTGATCTAACGGCTGCTCGCTCATGGGGCTTCTCGGGTAACAAGCTAGCCTAGAAAACAA 
GRMZM2G390374_ys3      GTGATCTAACGGCTGCTCGCTCATGGGGCTTCTCGGGTAACAAGCTAGCCTAGAAAACAA                        
                       ************************************************************   
GRMZM2G390374_B73      TTACAAGCTGCTCTAAAAAGAACTATACATCCTGATTATACTGCTCTGTGTGGATTAGTA 
GRMZM2G390374_ys3      TTACAAGCTGCTCTAAAAAGAACTATACATCCTGATTATACTGCTCTGTGTGGATTAGTA                        
                       ************************************************************   
GRMZM2G390374_B73      ATACCCTGGGTACTGACATGCCTTGCAAAAGTAATCATCGCCGTTGCTTGTTTCTTATTG 
GRMZM2G390374_ys3      ATACCCTGGGTACTGACATGCCTTGCAAAAGTAATCATCGCCGTTGCTTGTTTCTTATTG                        
                       ************************************************************   
GRMZM2G390374_B73      AATAAGGATGTTATATCAGTCCTTGAGTTGCCTCAGGCTCTGTCCATTTTGAGCTAAGCT 
GRMZM2G390374_ys3      AATAAGGATGTTATATCAGTCCTTGAGTTGCCTCAGGCTCTGTCCATTTTGAGCTAAGCT                        
                       ************************************************************   
GRMZM2G390374_B73      CAAATAAACTGATGTTGTGGTGTGCAGGTTCCTGGGATAATCTCTGTGTCAGCGAAGCTC 
GRMZM2G390374_ys3      CAAATAAACTGATGTTGTGGTGTGCAGGTTCCTGGGATAATCTCTGTGTCAGCGAAGCTC 
                                                   V  P  G  I  I  S  V  S  A  K  L                          
                       ************************************************************   
GRMZM2G390374_B73      CTGCCGACGATACAGAACCTGGTGAACAAAGTGGCAGCCGAGCAGCAGGATGAGCACCGG 
GRMZM2G390374_ys3      CTGCCGACGATACAGAACCTGGTGAACAAAGTGGCAGCCGAGCAGCAGGATGAGCACCGG 
                        L  P  T  I  Q  N  L  V  N  K  V  A  A  E  Q  Q  D  E  H  R                          
                       ************************************************************   
GRMZM2G390374_B73      CACCCTCACCAGCAGCACCCTCAGGTAGCAGAACCCCTACAGCCACAGATGCAGCCGCCG 
GRMZM2G390374_ys3      CACCCTCACCAGCAGCACCCTCAGGTAGCAGAACCCCTACAGCCACAGATGCAGCCGCCG 
                        H  P  H  Q  Q  H  P  Q  V  A  E  P  L  Q  P  Q  M  Q  P  P                          
                       ************************************************************   
GRMZM2G390374_B73      CCGCTGCTCCTGAGCCCGAGAAGCCCCATGAGCGAGCTGCGGAGGCTGCACATGCCGTCA 
GRMZM2G390374_ys3      CCGCTGCTCCTGAGCCCGAGAAGCCCCATGAGCGAGCTGCGGAGGCTGCACATGCCGTCA 
                        P  L  L  L  S  P  R  S  P  M  S  E  L  R  R  L  H  M  P  S                        
                       ************************************************************   
GRMZM2G390374_B73      AGCCCGCGCAAGGTAGCGTCTTCCTCCTCGTCGCCGTCGTCGTCCTCCTCGTCTGCCGTA 
GRMZM2G390374_ys3      AGCCCGCGCAAGGTAGCGTCTTCCTCCTCGTCGCCGTCGTCGTCCTCCTCGTCTGCCGTA 
                        S  P  R  K  V  A  S  S  S  S  S  P  S  S  S  S  S  S  A  V                          
                       ************************************************************   
GRMZM2G390374_B73      TCGTCCCCTAGGCACGTTGGCGAGGATCAGAAGCCAAGACCAGGGGCAGCTGCGCCTGAG 
GRMZM2G390374_ys3      TCGTCCCCTAGGCACGTTGGCGAGGATCAGAAGCCAAGACCAGGGGCAGCTGCGCCTGAG 
                        S  S  P  R  H  V  G  E  D  Q  K  P  R  P  G  A  A  A  P  E                          
                       ************************************************************   
GRMZM2G390374_B73      AACCAGTCCACCATCGCTGACTCGATAGTGTGATCCATCAGCCATGGTGGTGTAGAGACT 
GRMZM2G390374_ys3      AACCAGTCCACCATCGCTGACTCGATAGTGTGATCCATCAGCCATGGTGGTGTAGAGACT 
                        N  Q  S  T  I  A  D  S  I  V *                           
                       ************************************************************   
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GRMZM2G390374_B73      GGCATTAAAAGTACACAAGGTATTGAGGATTCATGGACCTTCTGTTGTCCCCTAGCTATC 
GRMZM2G390374_ys3      GGCATTAAAAGTACACAAGGTATTGAGGATTCATGGACCTTCTGTTGTCCCCTAGCTATC                        
                       ************************************************************   
GRMZM2G390374_B73      TCCACGCATATATGTGTAGTGATTTTCATCATGCTTCAGTAGTTACCAAGAGAGAAATAA 
GRMZM2G390374_ys3      TCCACGCATATATGTGTAGTGATTTTCATCATGCTTCAGTAGTTACCAAGAGAGAAATAA                        
                       ************************************************************   
GRMZM2G390374_B73      TCCAGGACCCTTATGTTGCAACCCTTTAGTTTTTGCAAGCCAAGGAGGGACAATCCATAG 
GRMZM2G390374_ys3      TCCAGGACCCTTATGTTGCAACCCTTTAGTTTTTGCAAGCCAAGGAGGGACAATCCATAG                        
                       ************************************************************   
GRMZM2G390374_B73      ACGGACAGTTGGTACCTGACGTCATTTTTCAGCATTTATACATATGTGTGTATAGAAGGC 
GRMZM2G390374_ys3      ACGGACAGTTGGTACCTGACGTCATTTTTCAGCATTTATACATATGTGTGTATAGAAGGC                        
                       ************************************************************   
GRMZM2G390374_B73      AGAACCATAGAGGAGCTACTCTAGGGTTTTGTTCAATGTGTGCTAGAAAAAATGACCCTA 
GRMZM2G390374_ys3      AGAACCATAGAGGAGCTACTCTAGGGTTTTGTTCAATGTGTGCTAGAAAAAATGACCCTA                        
                       ************************************************************   
GRMZM2G390374_B73      CGATCCACATTCAGTTATTTGCTGTCAATATCTGCTGAGACTGACCAACCAATACGGGAG 
GRMZM2G390374_ys3      CGATCCACATTCAGTTATTTGCTGTCAATATCTGCTGAGACTGACCAACCAATACGGGAG                        
                       ************************************************************   
GRMZM2G390374_B73      ACGACGCGGCACGTGGAGAAATTCGTCCGGCTGCCGCTGCCCTCCTCACATGGCCGCTAG 
GRMZM2G390374_ys3      ACGACGCGGCACGTGGAGAAATTCGTCCGGCTGCCGCTGCCCTCCTCACATGGCCGCTAG                       
                       ************************************************************   
GRMZM2G390374_B73      CTGCCGTCTTCTAGCATACGGTAGTAGCTAGCTGTGCCTGTGGGCGGCCGACTGCGAGAG 
GRMZM2G390374_ys3      CTGCCGTCTTCTAGCATACGGTAGTAGCTAGCTGTGCCTGTGGGCGGCCGACTGCGAGAG                        
                       ************************************************************   
GRMZM2G390374_B73      ACCACGCGACGTGCCTCCATCCAGCAGGCGCACTGCATACACAAGGCTAGGTCCACGGCA 
GRMZM2G390374_ys3      ACCACGCGACGTGCCTCCATCCAGCAGGCGCACTGCATACACAAGGCTAGGTCCACGGCA                        
                       ************************************************************   
GRMZM2G390374_B73      TGTGAAAAC  
GRMZM2G390374_ys3      TGTGAAAAC                         
                       ********* 
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Supplemental Figure 4: Genomic alignment of GRMZM2G502560 (B73 vs ys3) 
GRMZM2G502560 Alignment B73 vs ys3 
CLUSTAL O(1.2.1) multiple sequence alignment    
 
GRMZM2G502560-B73      AAGATGTTGTTTCCTCCTTCCTTCTTATTATTTAACAAAAGATTATATATATACCTTCGA 
GRMZM2G502560_ys3      AAGATGTTGTTTCCTCCTTCCTTCTTATTATTTAACAAAAGATTATATATATACCTTCGA                        
                       ************************************************************   
GRMZM2G502560-B73      CTTCGTGAAGTTACAGGATGAAGGTAGAGATATAATAATACAGCTTCGTAGGCATATATA 
GRMZM2G502560_ys3      CTTCGTGAAGTTACAGGATGAAGGTAGAGATATAATAATACAGCTTCGTAGGCATATATA                        
                       ************************************************************   
GRMZM2G502560-B73      GCGATTTATTTCTCTCCATCTCAAGAACGTGTGTCCAACGAACGCATGGTACTATTTAGC 
GRMZM2G502560_ys3      GCGATTTATTTCTCTCCATCTCAAGAACGTGTGTCCAACGAACGCATGGTACTATTTAGC                        
                       ************************************************************   
GRMZM2G502560-B73      TATTTATAATCGTGAGTTACAGCTTCTTCGTCAAAATTACAATCGTACACTCGAACGCAC 
GRMZM2G502560_ys3      TATTTATAATCGTGAGTTACAGCTTCTTCGTCAAAATTACAATCGTACACTCGAACGCAC                       
                       ************************************************************   
GRMZM2G502560-B73      ATACAATTGAGCTAGCAAATATATTAGGATACTGCAGTCAATTTCTATAGCTGTCTTGTT 
GRMZM2G502560_ys3      ATACAATTGAGCTAGCAAATATATTAGGATACTGCAGTCAATTTCTATAGCTGTCTTGTT                        
                       ************************************************************   
GRMZM2G502560-B73      GACCTCTCATGGTTTTGGCTTGTTCACCCCTCATGTGCACATGCTGTTACTCCGAAGCTT 
GRMZM2G502560_ys3      GACCTCTCATGGTTTTGGCTTGTTCACCCCTCATGTGCACATGCTGTTACTCCGAAGCTT 
                                                                M  L  L  L  R  S  L                        
                       ************************************************************   
GRMZM2G502560-B73      GCGCTTTTGTATTCGTTGTTGCATTGCAACCATCCCCGCCGAAGGTGAGCCGAAGGTAAT 
GRMZM2G502560_ys3      GCGCTTTTGTATTCGTTGTTGCATTGCAACCATCCCCGCCGAAGGTGAGCCGAAGGTAAT 
                        R  F  C  I  R  C  C  I  A  T  I  P  A  E  G  E  P  K  V  I                        
                       ************************************************************   
GRMZM2G502560-B73      CTTGGGTATTCTACCTGCAACACTTATTAATTCAAGCTACAAAACAGTTGTCGAGTTAGT 
GRMZM2G502560_ys3      CTTGGGTATTCTACCTGCAACACTTATTAATTCAAGCTACAAAACAGTTGTCGAGTTAGT 
                        L  G  I  L  P  A  T  L  I  N  S  S  Y  K  T  V  V  E  L  V                        
                       ************************************************************   
GRMZM2G502560-B73      TTTTTTTTTACCTTCGAAAAGAAGACTTCCGGCAATGCACAACTTCCCATCTGCATTATC 
GRMZM2G502560_ys3      TTTTT-TTTACCTTCGAAAAGAAGACTTCCGGCAATGCACAACTTCCCATCTGCATTATC 
																																			F  F  L  P  S  K  R  R  L  P  A  M  H  N  F  P  S  A  L  S  
                              L			Y  L  R  K  E  D  F  R  Q  C  T  T  S  H  L  H  Y  
                       ***** ******************************************************   
GRMZM2G502560-B73      GTGAGCAGGATTGTAGGCACACAGTGATGACGAAGACAGAGACAGCAATATACACAACCG 
GRMZM2G502560_ys3      GTGAGCAGGATTGTAGGCACACAGTGATGACGAAGACAGAGACAGCAATATACACAACCG 
                        * 
                        R  E  Q  D  C  R  H  T  V  M  T  K  T  E  T  A  I  Y  T  T                          
                       ************************************************************   
GRMZM2G502560-B73      AACCAAGAGAGAAGCAAAGGCATAATAATAAAAAAAGAGAGAGGAAACTAGATCGACAAG 
GRMZM2G502560_ys3      AACCAAGAGAGAAGCAAAGGCATAATAATAAAAAAAGAGAGAGGAAACTAGATCGACAAG 
                        E  P  R  E  K  Q  R  H  N  N  K  K  R  E  R  K  L  D  R  Q                          
                       ************************************************************   
GRMZM2G502560-B73      GCCATTATTATCACGGATAATTAATCAACGTCGTCAACGGCGGAAATAAGCTAGCTTGAC 
GRMZM2G502560_ys3      GCCATTATTATCACGGATAATTAATCAACGTCGTCAACGGCGGAAATAAGCTAGCTTGAC 
                        G  H  Y  Y  H  G  *                           
                       ************************************************************   
GRMZM2G502560-B73      TGGTGGTCTCTGGCGAGTGCAGCATGGATATGAATTGCAGGAGGGTGAGCTAGCTAGGGT 
GRMZM2G502560_ys3      TGGTGGTCTCTGGCGAGTGCAGCATGGATATGAATTGCAGGAGGGTGAGCTAGCTAGGGT                        
                       ************************************************************   
GRMZM2G502560-B73      TTTCGATGTGCGGCCACCAGCAGATGAAACTACAGCATGACCTGGTCCTGGTGCTCATTA 
GRMZM2G502560_ys3      TTTCGATGTGCGGCCACCAGCAGATGAAACTACAGCATGACCTGGTCCTGGTGCTCATTA                        
                       ************************************************************   
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GRMZM2G502560-B73      ATTACCCTCTCTCTCTCTCCCTTCCCCTCTCATCTTGGATTCGTCGATCCATATATGACA 
GRMZM2G502560_ys3      ATTACCCTCTCTCTCTCTCCCTTCCCCTCTCATCTTGGATTCGTCGATCCATATATGACA                        
                       ************************************************************   
GRMZM2G502560-B73      GTCAGGGACGGGGGAGAGAGAGAGAGTGACAGGGGCCGGTAGTAGTATAGATTACATCCA 
GRMZM2G502560_ys3      GTCAGGGACCGGGGAGAGAGAGAGACAGGGCCGG-----TAGTA-----------GTATA                        
                       ********* ***************  *    **     *****            *  *   
GRMZM2G502560-B73      TCTTACATATACCACCACCATCATAACCAGATCATGCTGGCAGCTTCACCAACTCGTGGT 
GRMZM2G502560_ys3      GATTACATATACCACCACCATCATAACCAGATCATGCTGGCAGCTTCACCAACTCGTGGT                          
                         **********************************************************   
GRMZM2G502560-B73      GCACCACTA--CATACCCTCTCGTCTGATCCAAACGGAGGAAGGAGGAAGAAGAGCTAGC 
GRMZM2G502560_ys3      GCACCACTATACATACCCTCTCGTCTGATCCAAACGGAGGAAGGAGGAAGAAGAGCTAGC                        
                       *********  *************************************************   
GRMZM2G502560-B73      TATCC  
GRMZM2G502560_ys3      TATCC                         
                       ***** 
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Supplemental Figure 5: Genomic alignment of GRMZM2G105766 (B73 vs ys3) 
GRMZM2G105766 Alignment B73 vs ys3 
CLUSTAL O(1.2.1) multiple sequence alignment    
 
GRMZM2G105766_B73      CAACCCAACATGTATTTTCACCTAATGCCGTCGCCGAACTACTCATTGCCATAGCACTAG 
GRMZM2G105766_ys3      CAACCCAACATGTATTTTCACCTAATGCCGTCGCCGAACTACTCATTGCCATAGCACTAG                        
                       ************************************************************   
GRMZM2G105766_B73      TTAGACGAGCGCCAACCTTGCGGTGCTTTGCTTGCCTCGCTGTTGCTGTTGCTGTTGCCC 
GRMZM2G105766_ys3      TTAGACGAGCGCCAACCTTGCGGTGCTTTGCTTGCCTCGCTGTTGCTGTTGCTGTTGCCC                        
                       ************************************************************   
GRMZM2G105766_B73      ATGGACGCCATGGACAGCAAGAGCAAGTGGAGCAACAAGAAGTGCAAGCGCCTGGTCGGC 
GRMZM2G105766_ys3      ATGGACGCCATGGACAGCAAGAGCAAGTGGAGCAACAAGAAGTGCAAGCGCCTGGTCGGC                        
                        M  D  A  M  D  S  K  S  K  W  S  N  K  K  C  K  R  L  V  G   
                       ************************************************************ 
GRMZM2G105766_B73      AAGTACGAGCTTGGCAGTTTGCTGGGACGAGGCACGTTTGCCAAGGTCTACCTCGCGCGC 
GRMZM2G105766_ys3      AAGTACGAGCTTGGCAGTTTGCTGGGACGAGGCACGTTTGCCAAGGTCTACCTCGCGCGC 
                        K  Y  E  L  G  S  L  L  G  R  G  T  F  A  K  V  Y  L  A  R                          
                       ************************************************************   
GRMZM2G105766_B73      CCGGTGGCTGGCGGCGAGTTCGTGGCGGTGAAGGTGCTCGACAAGGCCGAGGTCATGGGC 
GRMZM2G105766_ys3      CCGGTGGCTGGCGGCGAGTTCGTGGCGGTGAAGGTGCTCGACAAGGCCGAGGTCATGGGC 
                        P  V  A  G  G  E  F  V  A  V  K  V  L  D  K  A  E  V  M  G                          
                       ************************************************************   
GRMZM2G105766_B73      ACGGCGGGCATGGCGCCGCGCGTGCTCCGCGAGGTGACGGCCATGCGCCGTCTGCGCCAC 
GRMZM2G105766_ys3      ACGGCGGGCATGGCGCCGCGCGTGCTCCGCGAGGTGACGGCCATGCGCCGTCTGCGCCAC 
                        T  A  G  M  A  P  R  V  L  R  E  V  T  A  M  R  R  L  R  H                          
                       ************************************************************   
GRMZM2G105766_B73      CCCAACGTGCTCCGCCTCCACGAGGTGCTCGCCACGCGCTCCAGGATCTACCTCGTCATG 
GRMZM2G105766_ys3      CCCAACGTGCTCCGCCTCCACGAGGTGCTCGCCACGCGCTCCAGGATCTACCTCGTCATG 
                        P  N  V  L  R  L  H  E  V  L  A  T  R  S  R  I  Y  L  V  M                          
                       ************************************************************   
GRMZM2G105766_B73      GAGCTTGCGCCGGGCGGGGACCTGCTGTCCAAGATCGCCGCGCTCCCTCGGCGCCGCCTC 
GRMZM2G105766_ys3      GAGCTTGCGCCGGGCGGGGACCTGCTGTCCAAGATCGCCGCGCTCCCTCGGCGCCGCCTC 
                        E  L  A  P  G  G  D  L  L  S  K  I  A  A  L  P  R  R  R  L   
                       ************************************************************   
GRMZM2G105766_B73      CCGGAGCACGCCGTGCGTCGCGTCTTCGGGCAGCTCGTCGCCGCGCTCTCTTACTGCCAC 
GRMZM2G105766_ys3      CCGGAGCACGCCGTGCGTCGCGTCTTCGGGCAGCTCGTCGCCGCGCTCTCTTACTGCCAC 
                        P  E  H  A  V  R  R  V  F  G  Q  L  V  A  A  L  S  Y  C  H                          
                       ************************************************************   
GRMZM2G105766_B73      GCGCGCGGCGTCGCGCACCGCGACGTCAAGCCGCAGAACGTCCTCCTGGACGGCAACGGA 
GRMZM2G105766_ys3      GCGCGCGGCGTCGCGCACCGCGACGTCAAGCCGCAGAACGTCCTCCTGGACGGCAACGGA 
                        A  R  G  V  A  H  R  D  V  K  P  Q  N  V  L  L  D  G  N  G                          
                       ************************************************************   
GRMZM2G105766_B73      GCCCTCAAGGTCTCCGACTTTGGCCTCTCCGCTCTCCCGGACTCCCTCCGCGATGACGGC 
GRMZM2G105766_ys3      GCCCTCAAGGTCTCCGACTTTGGCCTCTCCGCTCTCCCGGACTCCCTCCGCGATGACGGC 
                        A  L  K  V  S  D  F  G  L  S  A  L  P  D  S  L  R  D  D  G                          
                       ************************************************************   
GRMZM2G105766_B73      CGCCTCCATACAGCCTGCGGCACACCGGCCTACGCGGCGCCCGAGGTGCTGCGCCGCAAG 
GRMZM2G105766_ys3      CGCCTCCATACAGCCTGCGGCACACCGGCCTACGCGGCGCCCGAGGTGCTGCGCCGCAAG 
                        R  L  H  T  A  C  G  T  P  A  Y  A  A  P  E  V  L  R  R  K                        
                       ************************************************************   
GRMZM2G105766_B73      GCTTACGACGGGGCCAAGGCAGACGCGTGGTCCTGCGGCGTCATCCTCTTCGTCCTCCTC 
GRMZM2G105766_ys3      GCTTACGACGGGGCCAAGGCAGACGCGTGGTCCTGCGGCGTCATCCTCTTCGTCCTCCTC 
                        A  Y  D  G  A  K  A  D  A  W  S  C  G  V  I  L  F  V  L  L                          
                       ************************************************************   
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GRMZM2G105766_B73      GCTGGACATCTCCCCTTCGACGACGCCAACATCACCGACATGTGCCGGAGGGCGCATCGC 
GRMZM2G105766_ys3      GCTGGACATCTCCCCTTCGACGACGCCAACATCACCGACATGTGCCGGAGGGCGCATCGC 
                        A  G  H  L  P  F  D  D  A  N  I  T  D  M  C  R  R  A  H  R   
                       ************************************************************   
GRMZM2G105766_B73      CGGGAGTTCCAGTTCCCGGAGTGGGTGTCGCAGCCGGCGCGCTCGCTGGTGAACCGCCTG 
GRMZM2G105766_ys3      CGGGAGTTCCAGTTCCCGGAGTGGGTGTCGCAGCCGGCGCGCTGGCTGGTGAACCGCCTG 
                        R  E  F  Q  F  P  E  W  V  S  Q  P  A  R  S  L  V  N  R  L 
                                    W 
                       ******************************************* ****************   
GRMZM2G105766_B73      CTCGATCCAAACCCGGTCACCCGCGTCGCCGTTGAGACGCTGACGACGCACCCGTGGTTC 
GRMZM2G105766_ys3      CTCGATCCAAACCCGGTCACCCGCGTCGCCGTTGAGACGCTGACGACGCACCCGTGGTTC 
                        L  D  P  N  P  V  T  R  V  A  V  E  T  L  T  T  H  P  W  F                          
                       ************************************************************   
GRMZM2G105766_B73      AAGCGTTCCCTCAGCCTCGACTCCGTCGCAGCTCGGTGGGCTGCTCAACGGCCAGCAGGA 
GRMZM2G105766_ys3      AAGCGTTCCCTCAGCCTCGAC----TCGCAGCTCGGTGGGCTGCTCAACGGCCAGCAGGA 
                        K  R  S  L  S  L  D  S  V  A  A  R  W  A  A  Q  R  P  A  G   
                                                S  Q  L  G  G  L  L  N  G  Q  Q  E                         
                       *********************    ***********************************   
GRMZM2G105766_B73      GCGCGCGCTAGCGTTCCTGGCGCCGGCCATGAACGCCTTCGACATCATTTCGATGTCGTC 
GRMZM2G105766_ys3      GCGCGCGCTAGCGTTCCTGGCGCCGGCCATGAACGCCTTCGACATCATTTCGATGTCGTC 
    A  R  A  S  V  P  G  A  G  H  E  R  L  R  H  H  F  D  V  V   
                        R  A  L  A  F  L  A  P  A  M  N  A  F  D  I  I  S  M  S  S                        
                       ************************************************************   
GRMZM2G105766_B73      CGGCCTCGATCTGTCTGGCTTGTTCGACCAGCGGAACCGACAGAGGAGGTTCATGACGAT 
GRMZM2G105766_ys3      CGGCCTCGATCTGTCTGGCTTGTTCGACCAGCGGAACCGACAGAGGAGGTTCATGACGAT 
    R  P  R  S  V  W  L  V  R  P  A  E  P  T  E  E  V  H  D  D   
                        G  L  D  L  S  G  L  F  D  Q  R  N  R  Q  R  R  F  M  T  I       
                       ************************************************************   
GRMZM2G105766_B73      AGCATCCCCGGAGCGTACACTGGAGGAGCTCGGCCGCGCCGGCGGGAAGCTCGGGTATGT 
GRMZM2G105766_ys3      AGCATCCTCGGAGCGTACACTGGAGGAGCTCGGCCGCGCCGGCGGGAAGCTCGGGTATGT 
                        S  I  P  G  A  Y  T  G  G  A  R  P  R  R  R  E  A  R  V  C   
                        A  S  P  E  R  T  L  E  E  L  G  R  A  G  G  K  L  G  Y  V 
                              S 
                       ******* ****************************************************   
GRMZM2G105766_B73      TGTGGTAGGTAAGAAAGGAGTGGACCGCCTGCCTCTCGGGGGCTTGCCAGGGCTGGCGGT 
GRMZM2G105766_ys3      TGTGGTAGGTAAGAAAGGAGTGGACCGCCTGCCTCTCGGGGGCTTGCCAGGGCTGGCGGT 
                        C  G  R  *   
                        V  V  G  K  K  G  V  D  R  L  P  L  G  G  L  P  G  L  A  V  
                       ************************************************************   
GRMZM2G105766_B73      GATGACGGTTGAGATGTCAGAGGTAGCACCACCACTGATGCTCGTCGAGCTGCGGCTTGA 
GRMZM2G105766_ys3      GATGACGGTTGAGATGTCAGAGGTAGCACCACCACTGATGCTCGTCGAGCTGCGGCTTGA 
                        M  T  V  E  M  S  E  V  A  P  P  L  M  L  V  E  L  R  L  E                        
                       ************************************************************   
GRMZM2G105766_B73      GGTGGCCGACGGAGATGGAGACGGCGACGGGGAGGGACAAGGGTTCGGTTGGGAAGAGCT 
GRMZM2G105766_ys3      GGTGGCCGACGAAGATGGAGACGGCGACGGGGAGGGACAAGGGTTCGGTTGGGAAGAGCT 
                        V  A  D  G  D  G  D  G  D  G  E  G  Q  G  F  G  W  E  E  L 
                                 E 
                       *********** ************************************************   
GRMZM2G105766_B73      GAAACAGGAGCTAGGAGACGTAGTTAGGGCATGGCATACCTGCAAAGATTTCTGACATGA 
GRMZM2G105766_ys3      GAAACAGGAGCTAGGAGACGTAGTTAGGGCATGGCATACCTGCAAAGATTTCTGACATGA                  
                        K  Q  E  L  G  D  V  V  R  A  W  H  T  C  K  D  F  * 
                       ************************************************************   
GRMZM2G105766_B73      CGAAGATGCGCTGCTTGTAATAAACGAGACAGTATTCTTTTGTTTTTTTTTATTTTACGA 
GRMZM2G105766_ys3      CGAAGACGCGCTGCTTGTAATAAACGAGACAGTATTCTTTTGTTTTTTTTTATTTTACGA 
                       ****** *****************************************************   
GRMZM2G105766_B73      TTTGGAGGTGTATATGCGCTACAATAAATCTGTGTTTATG  
GRMZM2G105766_ys3      TTTGGAGGTGTATATGCGCTACAATAAATCTGTGTTTATG                         
                       ****************************************  
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Gene Identifier Annotation Expression 
GRMZM2G587694 No data available No data available 
GRMZM2G173996 No data available No data available 
GRMZM2G587701 No data available No data available 
AC212472.3_FG003 No data available Bundle sheath cells 
AC212472.3_FG001 No data available Bundle sheath cells, Embryo 
AC212472.3_FG002 No data available Anthers, Pollen 
GRMZM5G875963 No data available Ovule, Developing leaf 
GRMZM2G156907 No data available Anthers, Mature tassel 
GRMZM2G577933 No data available No data available 
GRMZM2G403475 glycosyl!hydrolase!activity! Embryo, Un-pollinated ear 
AC183510.4_FG001 No data available Bundle sheath cells 
GRMZM2G519927 No data available No data available 
GRMZM2G444597 No data available Seedling roots 
GRMZM2G144004 No data available Seedling roots 
GRMZM2G569191 No data available No data available 
GRMZM2G569189 No data available No data available 
GRMZM2G444621 Calmodulin Silk 
GRMZM2G144011 No data available Embryo, Developing leaf 
GRMZM2G569195 No data available No data available 
GRMZM2G010955 No data available Ovule, Seed 
GRMZM2G569202 No data available Ovule, Tassel, Seed 
GRMZM2G144010 Transposable element Mesophyll cells, Embryo 
GRMZM2G490255 No data available No data available 
GRMZM2G313137 No data available Embryo, Ear, Seed 
GRMZM2G357722 Transposable element No data available 
GRMZM2G560567 Transposable element No data available 
AC212014.3_FG002 No data available Leaf meristem 
GRMZM2G579601 Transposable element No data available 
GRMZM2G169850 Transposable element No data available 
GRMZM5G807081 No data available No data available 
GRMZM2G342819 No data available Mesophyll cells 
GRMZM2G390371 No data available Anthers, Pollen 
GRMZM5G845752 No data available Bundle sheath cells 
Supplemental*Figure*6:!Genes!present!on!chromosome!3!between!(118,288,000=!
119,675,000)!that!were!not!targeted!for!sequence!analysis.!!
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